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TIDY—Index of Symptomatology 


New companion volume to French—Index of Dit- 
ferential Diagnosis, 26 contributors, 722 large pages, 
130 illustrations, some in colors, $12.00 net. Same 


author as the famous—Tidy—Synopsis of Medicine. 


CONEY BEARE—Text-Book of Medicine 


By various authors. 992 pages, illustrated, $8.00 net. 
Entirely (1929). 


books up to date. 


new Brings many of your other 


FRENCH—Index of Differential Diagnosis 


illustrations, 
39th thou- 


New 4th edition, 1184 large pages, 701 
$18.00 net. Famous and popular work. 
sand. Real help on your greatest daily problem 


KOHLER—Rontgenology 


New translation of a famous German work, 566 large 
pages, 751 illustrations, $14.00 net. Dr. James T. 
Case, great American authority says: “Kohler’s mon- 
umental book supplies the data on which a decision 
may be safely based.” 


RUSSELL—Ultra-Violet Radiation and 
Actinotherapy 
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practitioners, 650 pages, 259 illustrations, $6.50 net. 
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142 pages, 25 illustrations, $3.50 net. 


Octavo 
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mous international textbook is nearly ready. Two 
American and two British authors. 
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Protitable sur- 


investment for any 
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A helpful combination of Northern and Southern 
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The second edition within two years, just ready, two 

large volumes, totalling 1858 pages, 674 illustrations, 
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Octavo, 468 pages, 82 illustrations, 5 color plates, 
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New third edition of a valuable work, octavo, 734 
pages, 26 plates, 15 diagrams, 34 charts, $10.00 net. 
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New ninth edition (1929) just ready. 


$11.00 net. 
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THE NEW CLINIC MODEL 


an attractive Sterilizer 
at an attractive price 


$78 


Besides the safety it provides, sterilization has a tre- 
mendous psychological value when patients see it done 
. » +. The New Pelton Clinic Model makes the most 
of both of these important factors . ... The Pelton 
Thermatic Sterilizer with which it is equipped provides 
the protection of complete, efficient sterilization, and 
the Cabinet offers attractive new features of design 
and finish, including a body in one piece .... If 
you need a new Sterilizer, put in the New Clinic 
Model, and enjoy the double satisfaction of its beauty 
and efficient service .... Literature gladly mailed on 
request. 


The Pelton & Crane Company 
Detroit, — Michigan 








New Books 


Hertzler’s Diseases of 


THE THYROID GLAND 


By Arthur E. Hertzler, M.D., F.A.C.S., Sur- 
geon to Halstead Hospital, Professor of Sur- 
gery in University of Kansas. 2nd Edition, 
completely revised. 286 pages, 612x9'2, 
with 159 original illustrations. Price, cloth, 
$7.50. 


The new edition of Hertzler’s work has 
been completely rewritten and all of the 
illustrations are new, prepared especially by 
the well-known medical illustrator, Tom 
Jones. It represents the life work of a 
surgeon whose name is known from coast to 
coast. Hertzler presents the results gleaned 
from thousands of thyroid cases passing 
through his hospital, and some of these 
cases have been followed for more than 
thirty years. 


Steindler’s 


DISEASES AND DEFORMI- 
TIES OF THE SPINE 
AND THORAX 


By Arthur Steindler, M.D., F.A.C.S., Pro- 
fessor and Head of the Department of Or- 
thopedic Surgery, Iowa State University. 575 
pages, 634x934, with 76 full page plates. 
Price, cloth, $12.50. 


This new work presents the deformities, 
disabilities and diseases of the spine and 
thorax in a manner which will satisfy both 
the practical point of view and give also 
substance and form to such scientific rea- 
soning as underlie pathogenesis, mechanics 
and pathology of the conditions discussed. 
It is written with the principal object of es- 
tablishing and enlarging upon the basic 
principles upon which these conditions de- 
velop and to apply them upon methods of 
treatment. It is an epoch-making work, 
clearly written and beautifully illustrated. 


(Sign and Mail This Coupon) 


The C. V. Mosby Co., 
3523 Pine Blvd., St. Louis. 


Send me the books checked below. 


O Hertzler—Thyroid Gland—$7.50. 
() Steindler—Spine & Thorax—$12.50 
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LIPPINCOTT BOOKS 


DIAGNOSIS OF CHILDREN’S DISEASES Second Edition 7.00 


By Dr. E. Feer. Translated by Cant AHRENbDT SCHERER. Octavo. 551 Pages. 267 Illustrations. 








Tuis book reached three editions in five languages in three years. We now offer the second in English, 
thoroughly revised. The work confines itself entirely to diagnosis of diseases in children, with special at- 
tention to the ills of the newly-born and of infancy. The material is presented briefly, and gives innum- 
erable fine points of diagnosis that are not often mentioned in general text-books. 


THE ART OF ANAESTHESIA Fourth Edition 5.00 


By Pave. J. Fracc, M.D., Visiting Bronschoscopic Anazsthetist, Manhattan Eye and Ear, Anzsthetist to St. Vincent's Hos- 
pital, New York City. Octavo. 384 Pages. 135 Illustrations. 

“PractTicaL and scientific in its consideration, the book is written in a particularly happy style, so that 
although a remarkably complete and scholarly exposition of anxsthesia, it is one of the most readable and 
interesting discussions of a scientific topic that has been issued for many a day.”—American Medicine. 


RADIUM IN GYNECOLOGY 8.00 


By Jonn G. Crarx, M.D., former Professor of Gynecology, University of Penn., and Cuartes C. Norris, M.D., Prof. of 
Obstetrics and Gynecology, University of Pennsylvania, and Gynecologist to the Radiclogic Staff of the Philadelphia General 
Hospital. Octavo. 315 Pages. 49 Illustrations. 

Tuis complete and splendidly illustrated book is absolutely essential to any surgeon working in the gyne- 
cologic field. The status of radium therapy is now definitely established. Almost complete absence of 
mortality and the practical certainty of cures far surpass the operative results or any other kind of 
therapy. 


SIMPLIFIED INFANT FEEDING Third Edition 5.00 


By Rocer H. Dennett, M.D., Professor of Diseases of Children, N.Y. Post-Graduate Medical School. Octavo. 419 pages. 
41 Illustrations. 


THE newer aspects of the treatment of diarrhoea, rickets and scurvy have been recorded and new material 
furnished on acidified milk, gelatine, goat’s milk, the numerous synthetic milks, calcium caseinate, karo, 
dehydration. 


ATLAS OF HUMAN ANATOMY Fifth Edition—Three Volumes 18.00 


By WERNER SPALTEHOLZ. Translated by Lewettys F. Barker, Johns Hopkins University. Octavo. 902 Pages. 994 
Illustrations. 


Pictures of dissections, true to nature, aid the imagination, refresh the memory, and act as an excellent 
guide in the practical work of the physician. 


EXPERIMENTAL PHARMACOLOGY Second Edition 7.00 


By Meyer anv GottiieB, translated by Velyien E. Henderson, Protessor of Pharmacology, University of Toronto. 656 Pages. 
89 Illustrations. 


Tuis text-book presents the subject of Pharmacology from a view point that explains logically the 
actions of remedies in health and disease. The subject is approached from the physiology of each organ 
and its pathological conditions, showing how its functions may be altered by certain remedial agents. A 
direct translation from the Seventh Edition of Meyer and Gottlieb’s famous medical classic. 


THE HEART IN MODERN PRACTICE Second Edition 6.00 


By Wirtiam Duncan Rew, A.B., M.D., Asst. Professor of Cardiology, Boston Univ. School of Medicine. 466 Pages. 
81 Illustrations. 


“Tue first book to embody modern teaching on the subject in its entirety. Far and away the most 
practical that has yet been written.”—Med. Times, London. 


J. B. LIPPINCOTT COMPANY, Philadelphia, Pa. 


LIPPINCOTT BOOKS 
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INFECTION 


With a Virulent Culture 
Suppressed by Vitamine-B Feeding 


Very remarkable experiments were recently conducted at Yale University Med. School, 


by Drs. Rose & Cowgill. (Soc. for Exp. Biol. & Med., May.) 


A series of healthy animals were injected with living cultures of Bacillus Welchii. When 
the animals received a regular diet, low in vitamine-B, bacteria developed, pus areas were 
established and B. Welchii were found in the blood stream. 


But, when an adequate amount of Yeast Vitamine-B Concentrate (Harris) was added 
to the diet, negative blood cultures were obtained. The authors state: “This procedure was 
repeated a number of times over a period of 15 months and the same results obtained.” 


This is the first instance in the chemistry of immunity, where a factor of the diet has 
shown such importance in establishing anti-bodies or in combating infectious disease. 


Obviously— 


YEAST VITAMINE-HARRIS (TABLETS) 


and 


BREWERS’ YEAST-HARRIS 
(Medicinal Powder) 


are indicated in such infections as—Hidden Foci (Suspected or known) 


GRIPPE—INFLUENZA—PNEUMONIAS 


and isolated pus areas, which often follow these. 


Are Pellagra and Herpes Related? 


Since Dr. Goldberger (U. S. P. H. Service) cured cases of pellagra with Brewers’ Yeast- 
Harris and Dr. Gerstenberger (Lakeside Hosp. Cleveland) successfully treated Herpes with 
Yeast Vitamine Tablets (Harris), are these diseases similar in origin and were they cured by 
“immunity building” or by supplying Vitamine-B deficiency? 


BREWERS’ YEAST-HARRIS 
AND 
YEAST VITAMINE-HARRIS (TABLETS) 


are indicated in both. 


Sample bottle $1.00 


THE HARRIS LABORATORIES 


Tuckahoe, New York 
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NOW READY 


We have just 
issued 











A NEW PAMPHLET 






| devoted to a discussion 


of May, June, and July 
HAY FEVER 


and in this bulletin the 
chief causative plants 
are illustrated in natu- 
ral colors. 


Copy sent on request 


THE ARLINGTON CHEMICAL COMPANY 


YONKERS, N. Y. 














rn 





6 SOUTHERN MEDICAL JOURNAL April 1929 











BREAST MILK 


is Nature’s Food 
for the Baby 


MANUAL EXPRESSION 


of the Breast Stimulates it te 
Greater Excretion 


WHEN ALL EFFORTS 


to supply the infant with Breast 
Milk fail 


TRY COMPLEMENTING 


those breast feedings which do not 
satisfy with 


SIMILAC 


A scientific milk modification, 
adapted to the nutritional re- 
quirements of infants deprived 
of breast milk. 





SAMPLES AND LITERATURE 
will be mailed upon receipt 
of your prescription blank 








3) MOORES & ROSS, INC. vatomrones COLUMBUS, OHIO 

















Vol. XXII No. 4 


! , 

D 

My 
% 
oA 
Z 


7) 


]) 
fT] 


ian 
ius 


—" 
> — 
Zz 
am — 
FAVS 
> 
= 
= 
—~ 
= 
= 
iS 
“ 
= 
(| 
- 
= 
= 
YY 











SOUTHERN MEDICAL JOURNAL 

















ME TAPHEDRIN 


EPHEDRINE 1% METAPHEN 1-5000 


A SOLUTION for local application 
to nasal, oral or other mucous membranes. Its 
powerful germicidal and shrinking qualities make 
it valuable in all congestions and inflammations 


of the mucous membranes. It is 


NON-TOXIC 
NON-IRRITATING 
NON-COAGULANT 


It prevents and aborts head colds if used in early 


stages. 


Aborts ear complications in tonsillar and pharyn- 
geal infections. 


Is an ideal local pre- and post-operative treatment 


for mucous resections, turbinectomies, etc. 


Hay fever and asthma react readily to Metaphe- 


drin. 


For Descriptive Literature and Complete 
Price List Write to 


Obbcott 


LABORATORIES 


NORTH CHICAGO, ILLINOIS 


NEW YORK ST. LOUIS SAN FRANCISCO SEATTLE 
LOS ANGELES TORONTO BOMBAY 
WATFORD, HERTS, ENGLAND 
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A Boy’s Idealism and 
Its Result ~ 


to HOUSE now known as Eli Lilly and 
Company was founded fifty-three years ago. The poli- 
cies and ideals which today govern this company are the 
natural outgrowth of the inspiration and the motive 
which led the founder to become a pharmacist. 

This inspiration was a sign on a drug store in Lafay- 
ette, Indiana. It depicted the story of the Good Samari- 
tan and was the symbol of the Good Samaritan Drug 
Store. Contemplating this sign, Eli Lilly, then sixteen, 
with the quick-moving impulse of youth, decided then 
and there on his life work. 





It was not the old time apothecary’s show window, 
nor any latent or developed interest in the compounding 
t of drugs that influenced his decision. 
He knewnothing of them, buthe did 
know the story of the Good Samari- 
tan and its significance. Inherent was , 
the human desire to be useful. This 
was his spirit. A few years later, in 
1861, it led him into the service of his 
country as a soldier. In civil life phar- 
macy, happily, became its medium. 


T / 


In this same drug store, Eli Lilly Fe 
served, after the English method, 
an apprenticeship of five years. } 


During this period, he laid the prac- 
tical groundwork for the active years of study and 
achievement that were to follow. 


Through a strenuous, eventful life, Eli Lilly retained 
the idealism of boyhood. To him, the business that 
bore his name represented first of all a responsibility 
and an opportunity for usefulness to the medical profes- 
sion, as it does to those who now direct it. 


/ 
| 
| 








Eli Lilly and Company 
Manufacturers of Pharmaceuticals and Biologicals 
INDIANAPOLIS, INDIANA, U. S. A. 
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What Will Physical Therapy Mean 


Fill out below and mail: 


Please send me Abstract Service 
Bulletin on the use of Physical 











Am especially interested in 











/o My Practice? 


"THOUSANDS of physicians are still pondering over this 
question. They are aware of an increasing number of 
articles on physical therapy in their medical journals, but 
have not found time to make a real survey or summary of 
the literature. 


“Physical therapy,” to quote the Council on Physical Ther- 
apy of the American Medical Association, “must be recog- 
nized as a definite part of medicine to be practiced and con- 
trolled by graduate physicians. It should be used only as one 
of the triad of medicine, surgery and physical therapy.” 


For the convenience of the general practitioner and 
specialist alike, we have prepared the above illustrated book- 
lets of abstracts and digests from recent literature on Physi- 
cal therapy. They give the gist of articles by many authori- 
ties—a key to this literature as it pertains to your practice. 
We believe this abstract service to be an ethical means of 
furthering your interest in the subject. 


Your request on the above coupon will receive prompt attention. 


VICTOR X-RAY CORPORATION 


Manufacturers of the Coolidge Tube (4\f | evok Physical Therapy Apparatus, Electro- 


and complete line of X-Ray Apparatus 


cardiographs, and other Specialties 


2012 Jackson Boulevard Branches in all Principal Cities Chicago, Ill., U.S.A. 














A GENERAL ELECTRIC 





ORGANIZATION 











10 


NMA 





IAIN AA 
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CUM 


Mellin’s Food 
A Milk Modifier 


Constipation in Infancy 


HE fact that Mellin’s Food makes the curd of milk soft and flaky 
when used as the modifier is a matter to always have in mind 
when it becomes necessary to relieve constipation in the bottle-fed baby; 
for tough, tenacious masses of casein resulting from the coagulation 
of ingested milk, not properly modified, is a frequent cause of con- 
stipation in infancy. 


HE fact that Mellin’s Food is free from starch and relatively low 

in dextrins, are other matters for early consideration in attempting 
to overcome constipation caused from the use of modifiers containing 
starch or carbohydrate compounds having a high dextrins content. 


tes fact that Mellin’s Food modifications have a practically unlimited 

range of adjustment is also worthy of attention when constipation 
is caused by fat intolerance, or an excess of all food elements, or a 
daily intake of food far below normal requirements, for all such errors 
of diet are easily corrected by following the system of infant feeding 
that employs Mellin’s Food as the miik modifier. 


Infants fed on milk properly modified with 


Mellin’s Food are not troubled with constipation 
A pamphlet entitled “Constipation in Infancy” 


and a liberal supply of samples of Mellin’s 
Food will be sent to physicians upon request. 


Mellin’s Food Co., 177 State St., Boston, Mass. 
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Insulin Prolongs Life 
--BUT-- 


Diabetes Mortality Increases 

















. Too late use of Insulin. 


What Accounts for the Above Paradox? 


In 1800 fatal cases 
Insulin was employed in only 881—less than 


Failure to use Insulin. 


49 per cent. (Statistical Bulletin, Metro- 
politan Life Insurance Co., December 
1928.) 


Over 54 per cent 
of those given Insulin treatment received 
it for the first time within a month of 


death. 


3. 


Erroneous conception of Insulin. Insulin 
is not a cure for diabetes; it is intended to 
supplement a substance normally secreted in 


the body. 


Over-reliance upon Insulin. Under Insulin 
treatment, many patients respond so favor- 
ably and promptly that they are led to have 
a false sense of security. They become 
careless in their diet or stop using Insulin, 


or both. 





The following is quoted from DR. ELLIOTT P. JOSLIN’S recent writings on DIABETES: 


“A death from coma is a needless death... 
velop it have failed to keep in touch with their family physician. . . . 
the diabetic his world of work and joy... 


” 


the result of carelessness... . 


Patients who de- 
Insulin has given back to 





INSULIN SQUIBB is prepared under license from the University of To- 


ronto. 
form to its standards. 


Samples of each lot are submitted to the Insulin Committee and must con- 


INSULIN SQUIBB has a particularly low nitrogen content, is remarkably 
free from pigmentary impurities and reaction-producing proteins, is accurately 
standardized, uniformly potent and stable. 


INSULIN SQUIBB of 10, 20 and 40 units per c. c. strength is distributed in 


5 and 10 c. c. vials. 
vials only. 


Insulin Squibb of 80 units per c. c. is distributed in 10 c. c. 








Write the Professional Service Department for literature. 


E-R: SQUIBB, & SONS, NEW YORK 


er eh CHEMISTS TO THE MEDICAL PROFESSION SINCE 


1858. 
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GILLILAND BIOLOGICAL 


PRODUCTS 


ANTITOXINS 


Diphtheria Antitoxin Tetanus Antitoxin 


SERA 


Antimeningococcic Serum 
Antipneumococcic Serum 
Antistreptococcic Serum 
Normal Horse Serum 


VACCINES 
Catarrhalis Vaccine Pertussis Vaccine 
Gonococcic Vaccine Pneumococcic Vaccine 
Influenza Vaccine Staphylococcic Vaccine 
Typhoid Vaccine Streptococcic Vaccine 


Typhoid-Paratyphoid Vaccine 
Rabies Vaccine (Pasteur Method) 
Rabies Vaccine (Semple Method) 


Vaccine Virus (Small-pox Vaccine) 


MISCELLANEOUS PRODUCTS 


Tuberculins Silver Nitrate Solution 
Schick Test Culture Media 
Diphtheria Toxin-Antitoxin Mixture 
(Both goat and horse origin) 





State and Municipal Boards of Health, Hospitals and like Insti- 


tutions are given a special discount or quoted net on request. 





The Gilliland Laboratories 


Producers of Biological Products 


MARIETTA, PA. 


U. S. Government License No. 63 
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Graduate Course in Medicine 








The Massachusetts General Hospital will offer during the summer of 1929 to properly 
qualified graduates in medicine an opportunity to receive instruction and practical experi- 
ence in the care of the sick, with particular reference to the diagnosis and treatment of com- 
mon maladies. There will be morning work in the general medical clinic and also special 
clinics for diabetes, hay fever, asthma and cardiac, pulmonary and gastro-intestinal dis- 
eases. During the afternoons there will be conferences and lectures on general and special 
medical subjects. 


Dr. J. H. Means and Dr. F. Dennette Adams will be in immediate charge. Instruction 
will also be given by other members of the staff. 


The course will begin on Tuesday, June 18th and will continue for six weeks. The 
hours will be from 9:00 to 12:30 in the morning and 2:00 to 3:30 in the afternoon. The 


maximum number of students acceptable is twelve. The fee is $200, plus a $5 registration 
fee. 


For further information apply to the Assistant Dean, Courses for Graduates, 


HARVARD MEDICAL SCHOOL 


Boston, Mass. 














AANNOUNCEMENT ! 


Of Especial Interest to Physicians or Students 
THE NEW SCHILLING METHOD OF BLOOD DIAGNOSIS 


HE Director, Dr. R. B. H. Gradwohl, has recently returned from abroad where he went for the 
specific purpose of learning from Prof. Schilling of Berlin, the complete details of the Schilling 
Method of Blood Diagnosis. Dr. Gradwohl is engaged in making a translation of Prof. Schilling’s 
Text Book on Blood, from German into English, which gave him an unusual opportunity for close con- 
tact with Prof. Schilling and a complete and thorough understanding of this new method of Blood 
Diagnosis. Prof. Schilling’s work has caused a sensation among the medical profession of Europe and 
we believe it is destined to completely revolutionize all previous methods. 
A Special Course—Schilling’s Method of Blood Diagnosis—has been added to our curriculum— 
of interest to physicians and students alike. 


SPECIAL CLASSES FOR PHYSICIANS 


This work is now taught in its entirety at our school and as far as we know at this time there is no 
other school giving such a course on this subject. Students of this school are therefore fortunate to be 
in a position to learn this latest and most valuable method of Hematology. 


For information regarding classes and tuition address . . . the Director, Dr. R. B. H. GRADWOHL. 


Gradwohl School of Laboratory Technique 
3514 Lucas Avenue 
St. Louis 
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THE ATLANTA NEUROLOGICAL HOSPITAL 


At 


BROOK HAVEN MANOR 
4070 Peachtree Road, ATLANTA, GEORGIA 


NEWDIGATE M. OWENSBY, M. D. 
Director 
1210 Medical Arts Building Atlanta, Georgia 











SALASCO SANITARIUM SCHOOL 
For Nervous and Retarded Children 


Alexander, Arkansas 


A home and school for a limited number of younger chil- 
dren. It makes a strong appeal to those desiring for their chil- 
dren individual care, in beautiful surroundings. 

The children have constant medical supervision, special 
attention given to habit training, corrective physical work, motor 
control and speech development. 

Situated in the suburbs of Little Rock, on a tract of forty 
acres, an ideal location, readily accessible by hard surface 
highway. 

Letters of inquiry may be addressed either to school or 
to city office, 508 Federal Bank and Trust Bldg., Little 
Rock, Ark. 


R. F. DARNALL, M.D., Founder and Superintendent 








HIGH OAKS SANATORIUM 


Established 1887 


Lexington, Kentucky 
1000 Feet Elevation 


For the Treatment of Nervous and Mental Diseases, 
Liquor and Addictions 


Every approved method of treatment applied as indicated after thorough clin- 
ical and laboratory examination of patient. Constant expert medical supervision 
and specially trained nurses. Complete hydrotherapeutic equipment. Although a 
fully equipped institution, the sanatorium has a comfortable, home-like atmosphere. 


New brick buildings, rooms with and without private baths. Extensive, beau- 
tifully wooded grounds in the heart of the blue grass region; a short drive from 
the famous scenery of the Kentucky River. 


Music. Billiards and pool, tennis, croquet and other in and outdoor games. 
Eighteen hole golf course available. Frequent automobile drives. 


For complete information, address 


DR. GEO. P. SPRAGUE, Supt. 
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BALYEAT HAY-FEVER AND ASTHMA CLINIC 


1209 Medical Arts Building Oklahoma City, Okla. 
Ray M. Balyeat, M.A., M.D., Director 











_ Pollen House Laboratory 
The Cliriic is devoted exclusively to the study and treatment of asthma, hay-fever, and 
allied diseases (certain types of eczema, urticaria and migraine). 


Patients referred to the Clinic will be thoroughly investigated, material for treatment 
prepared, and returned to their doctor for further care. 








CHEVY CHASE SANATORIUM 


Tennyson and 32nd Streets Washington, D. C. 








For MENTAL and NERVOUS CONDITIONS 


Full Staff of Consulting Specialists. Physician in Charge gives entire time to study and care of 
individual patients. Capacity limited and only selected cases admitted. Rooms private and com- 
fortable. Seven acres of wooded lawn in exclusive residential section of Nation’s Capital. Tennis 
Courts, Croquet courts, complete Hydro-Therapy equipment. Delightful environment and private 
home atmosphere, ideal for resting shattered nerves. Every effort is made to maintain the highest 
standard of efficiency and ethics. Rates, based on individual requirements, are in keeping with gen- 
eral hospital charges. 


Maurice L. Townsend, M.D., Physician in Charge 
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DAVIS-FISCHER SANATORIUM 


35 Linden Avenue, N. E. 
ATLANTA, GEORGIA 








Our institution is com- 
plete for investigation 
and treatment of all 
diseases, except alco- 
holic, mental and con- 


tagious. 


Training school for 


nurses. 














Gems ccna 


THE HENDRICKS - LAWS 
SANATORIUM 


El Paso, Texas 


Chas. M. Hendricks, James W. Laws, 
Medical Directors 

A modern and thoroughly equipped private 
institution for the treatment of all forms of 
tuberculosis, located at an ideal point, where at- 
mospheric conditions approach perfection in 
the treatment of such disorders. For full in- 
formation, address T. B. Craft, Business Man- 
ager. 

Altitude 4,000 feet. Percentage of Humidity .40 

335 Sunny Days. Average Rainfall 9.12 inches. 

















THE OXFORD RETREAT 


OXFORD, OHIO 


FOR 
Nervous 


and 


Mild Mental Cases 


R. HARVEY COOK 
Physician in Chief 


Write for Descriptive Circular 
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HILL CREST SANITARIUM BEES 

AND SELECTED CASES OF ADDICTION 

Hill Crest Sanitarium is ideally located on the crest of Higdon Hill on the proposed Scenic Highway overlooking the 

city. All modern conveniences. Separate buildings for convalescent women patients. Several acres of well shaded lawn. 
Cc 














Adequate nursing service maintained. Consultants: B. L. Wyman, M.D., H. S. Ward, M.D., C. M. Rudulph, M.D. 
JAMES A. BECTON, M.D., Physician in Charge. P.O. Box 96, Woodlawn, Birmingham, Ala., Phone Wdl. 1200 
SAM E. THOMPSON, M.D. H. Y. SWAYZE, M.D. WM. R. FICKESSEN, M.D. 














Main Building. There are 36 Cottages with Modern Conveniences 


THE THOMPSON SANATORIUM 


KERRVILLE, TEXAS 


FOR THE TREATMENT AND EDUCATION OF TUBERCULOUS PATIENTS 
X-Ray and Laboratory Graduate Nurses , 
Ideal all year climate. Seventy-five miles northwest of San Antonio—1400 feet higher 
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STUART CIRCLE HOSPITAL, Richmond, Va. 








STAFF 
General Surgery: Obstetrics: Internal Medicine: Ophthalmology, Oto-Laryngology: 
Stuart N. Michaux, M.D. Greer Baughman, M.D. Alex G. Brown, ry M.D. oe M. Miller, M.D. 
Charles R. Robins, M.D. Ben H. Gray, M.D. Manfred Call, . H. Wright, M.D. 
With consulting offices for the staff, laboratories, surgical and eb i ooms, equipment for the treat- 
ment of medical cases and a training school for nurses the STUART CIRCE HOSPITAL is a modern standardized 
hospital for private patients. CHARLOTTE PFEIFFER, R. N., Superintendent. 











DR. MOODY’S SANITARIUM 


SAN ANTONIO, TEXAS 


For Nervous and Mental Diseases, Drug and Alcohol Addiction 
and Nervous Invalids Needing Rest and Recuperation. 


Established 1908. Strictly ethical. Location delightful summer and win- 
ter. Approved diagnostic and therapeutic methods. Modern clinical lab- 
oratory. Seven buildings, each with separate lawns, each featuring a 
small separate sanitarium, affording wholesome restfulness and recrea- 
tion, in doors and out doors, tactful nursing and homelike comforts. Bath 
rooms en suite, 100 roams, large galleries, modern equipment, 15 acres, 
850 shade trees, cement walks, playgrounds. Surrounded by beautiful 
park, Government Post grounds and Country Club. 


T. L. MOODY, M.D., J. A. McINTOSH, 
Supt. and Res. Physician. Res. Physician. 
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In the Heart of the South 


GORGAS HOTEL-HOSPITAL 


Built and operated by the SEALE HARRIS CLINIC for the diagnosis and treatment of internal dis- 
eases, particularly gastro-intestinal, cardio-vascular-renal, nervous, and metabolic diseases. Special 
courses of instruction for diabetics. Excellent summer climate. Rates reasonable. 


Highland Avenue at Sycamore Street 


Birmingham, Alabama 








McGuire Clinic 


ST. LUKE’S HOSPITAL 
Richmond, Virginia. 


Medical and Surgical Staff 








General Medicine 
Garnett Nelson, M.D. 
James H. Smith, M.D. 
Hunter H. McGuire, M.D. 
Margaret Nolting, M.D. 
John Powell Williams, M.D. 
Douglas G. Chapman, M.D. 
Pathology and Radiology 
S. W. Budd, M.D. 
Roentgenology 
A. L. Gray, M.D. 
J. L. Tabb, M.D. 
Urology 
Austin I. Dodson, M.D. 





General Surgery 


Stuart McGuire, M.D. 

W. Lowndes Peple, M.D. 
Carrington Williams, M.D. 
W. M. Junkin, M.D. 


Orthopedic Surgery 
William T. Graham, M.D. 
D. M. Faulkner, M.D. 
Dental Surgery 
John Bell Williams, D.D.S. 
Guy R. Harrison, D.D.S. 
Eye, Ear, Nose and Throat 
Thomas E. Hughes, M.D. 
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(Rear View) 


Physiotherapeutic, Dietetic, Medical 


(Booklet on Request) 









BLACKMAN HEALTH RESORT 








Hospital For General Diagnosis 


and Nervous Diseases 


‘**NORWAYS” 


1820 E. 10th Street, Indianapolis, Ind. 


An institution devoted to the Research, Study and Diag- 
nosis of all problems in Medicine and Surgery, especial- 
ly of conditions involving the Nervous System. 
newer methods of Diagnosis, particularly the Chemistry 
of the blood, spinal fluid, secretions and excretions of 
the body are employed. The importance of the body 
are employed. The importance of the body metabolism 
and its relation to di d conditi is hasized 
The co-operation of physicians is invited. It is the 
policy of the Hospital to return patients to their home 
and family physician for treatment, at the earliest pos- 
sible moment, after diagnosis is made. Only at the re- 
quest of the patient’s physician will any case be kept 
in the Hospital beyond the necessary period of obser- 
vation. 
A complete staff of skilled specialists in co-operation. 
For further particulars regarding rates, etc., write 


DR. ALBERT E. STERNE or 
DR. LARUE D. CARTER 





“Norways” Hospital for General Diagnosis 
and Nervous Diseases. 

















THE DIXON HEALTH 
RESORT 


Nervous diseases. Convalescents. 
Hydro-Electric and Mecano- 
Therapy. 


GUY E. DIXON, M.D. 
Owner and Manager 
Hendersonville, N. C. 


“In the Land of the Sky” 











GRACE LUTHERAN SANATORIUM 





| b . 
eee 





FOR TUBERCULOSIS 
San Antonio, Texas 
MODERN institution in beautiful San 


Antonio. Climate unexcelled the year 
round for treatment of tuberculosis. Pri- 
vate rooms with bath and sleeping porch; 
individual cottages; high-class accommoda- 
tions; Radiographic and Fluoroscopic serv- 
ice; complete medical staff; moderate rates. 
For booklet and information address 


REV. PAUL F. HEIN, D.D., Supt., 
P. O. Box 214 
SAN ANTONIO, TEXAS 














a 
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CITY VIEW SANITARIUM 


For MENTAL and NERVOUS DISEASES and ADDICTIONS 
ESTABLISHED IN 1907 
AN ENTIRELY NEW PLANT ERECTED IN 1922 


Separate buildings for men and women, ideally arranged and equipped with every facility for the comfort, care and 
treatment of the class of patients received. Situated in the midst of a fifty-acre tract, and surrounded by large grove 
and attractive lawns. Two resident physicians. Training school for nurses. 


References. The medical profession of Nashville 
OHN W. STEVENS, M.D., Physician-in-Ch 
NASHVILLE J ENS, M.D., Physician-in-Charge TENNESSEE 


On Murfreesboro Pike, one-half mile east of old location 











BRAWNER’S SANITARIUM 


For Mental and Nervous Diseases. 


A modern neuropsychiatric hospital with special 
laboratory facilities for the study and treatment 
of early cases. Also a department for the treat- 
ment of drug and alcoholic addictions. 

The Sanitarium is located om the Marietta Elec- 
tric Car Line ten miles from the center of At- 
lanta, near Smyrna, Ga. The grounds comprise 80 
acres. The buildings are steam heated, electrically 
lighted, and many rooms have private baths. 

Address communications to Brawner’s Sanita- 
rium, Smyrna, Ga., or to the city office, 157 
Forrest Avenue, N. E., Atlanta, Ga. 


Dr. Jas. N. Brawner, Medical Director. 
Dr. Albert F. Brawner, Resident Physician. 











ARLINGTON HEIGHTS SANITARIUM 


P. O. BOX 978, FORT WORTH, TEXAS 


For Nervous Diseases and Selected 
Cases of Mental Diseases. 


(Incorporated under laws of Texas) 
BRUCE ALLISON, M.D. 
Superintendent 
JAS. D. BOZEMAN, M.D. 
Resident Physician 
DRS. W. L. ALLISON 
and JNO. S. TURNER 
Consultants 
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WAUKESHA SPRINGS SANITARIUM 


For the Care and Treatment of 
NERVOUS DISEASES 


Building Absolutely Fireproof 


BYRON M. CAPLES, M.D., Medical Director 
FLOYD W. APLIN, M.D. 
L. H. PRINCE, M.D. 


Waukesha, . : “ Wisconsin 











POTTENGER SANATORIUM 
MONROVIA, CALIF. 


for Diseases of the Lungs and Throat 
F. M. Pottenger, A.M., M.D., L.L.D., Med. Director 
J. E. Pottenger, A.B., M.D., Asst. Med. Director 
and Chief of Laboratory 
S. P. Bittner, M.D., Resident Physician 
Situated on the Southern slope of the Sierra Ma- 
dre Mountains at an elevation of 1,000 feet. Win- 
ters delightful; s cool and pleasant. Thor- 
oughly equipped for the scientific treatment of tu- 
berculosis. A clinic for the diagnosis and study of 
such non-tuberculous diseases as asthma, lung ab- 
scess and bronchiectasis is maintained in connec- 
tion with the Sanatorium. 
Address POTTENGER SANATORIUM, 
Monrovia, Calif., for particulars 
Los Angeles Office, 
1212-14 Wilshire Medical Building, 
1930 Wilshire Boulevard 


THE POPE HOSPITAL 


Incorporated 


THIS IS A PIONEER INSTITUTION WITH 35 YEARS EXPERIENCE 




















A modern hospital com- A modern laboratory tests 
pletely) equiped for the treatment 
of neurological and internal med- 
icine cases. 

Giving a complete diagnosis 
so as to find the underlying causes 
of the patients illness. 


juice, hiliery secretion by a blad- 
der drainage, feces, sputum, urine, 
spinal fluid, etc. 

Patients refered for diagnosis 
only, will be kept for the time 











HYDROTHERAPY necessary for the diagnosis and 
ELECTROTHERAPY laboratory tests. 

i eae Cooperation of the physi- 
STATIC cian is always sought and they 
THERMOTHERAPY are cordially invited to visit and 
MECHANOTHERAPY see our meth 

FARADIC = 

HIGH FREQUENCY FOR FURTHER INFORMATION 
DIATHERMY AND LITERATURE WRITE TO 


Mechanical Vibration and all forms of light, | THE POPE HOSPITAL 
Incorporated 


are some of the things it can do for the patients 


ae | LOUISVILLE, KENTUCKY 
We do not accept Insane, Morphine, or other \N POPE, — 
Director 


Objectionable cases. Medical 





the blood, blood serum, gastric 
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ST. JOSEPH’S SANATORIUM, El Paso, Texas 


For Tuberculosis 


THE SISTERS OF ST. JOSEPH 


W. L. Brown, M.D., F.A.C.S. G. Werley, M.D. Stephen A. Schuster, M.D., F.A.C.S. 
Surgery Consultation Franklin P. Schuster, M.D., F.A.C.S. 
Paul Gallagher, M. D. Internal Medicine Ophthalmology and Otolaryngology 
Chest Surgery F. D. Garrett, M.D. J. W. Cathcart, M.D., F.A.C.R. 
K. D. LF ares .D. Gastroenterology Cc. H. Mason, M.D 
Urolo Roentgenology 
L. B. Balu, DDS. W W. Waite, M.D. 
E. A. a a % Orville E. Egb MD Bacteriology and Pathology 
Consultation wis 26 ert, — D. G. Arnold, M.D. , 
Internal Medicine Medical Director Resident Physician I 








THE STEWART HOME TRAINING SCHOOL, Frankfort, Ky. 
For the Care and Training of MENTALLY DEFECTIVE CHILDREN 


Expert training, mental development and 
care by specially trained teachers, nurses 
and physician who has devoted his life to 
the study and treatment of cases of arrested 
mental development. 

Delightfully located in the beautiful 
blue grass region of Kentucky. Five hun- 
dred acres of lawn and woodland for pleas- 
sure grounds. Seven elegantly appointed 
buildings, electrically lighted and steam 
heated. Highly endorsed by prominent 
physicians. Write for descriptive catalogue. 
Address 


DR. JOHN P. STEWART 
Box M, Frankfort, Ky. 


THE WINYAH SANATORIUM 


OPERATED BY THE VON RUCK MEMORIAL SANATORIUM, Inc. 
Established in 1888 by Dr. Karl von Ruck 


ASHEVILLE, N. C. 
Medical Staff: Dr. R. E. Flack, Dr. Edw. W. Schoenheit, Dr. Louis Dienes 











A Modern and completely equipped 
institution for the treatment of tuber- 
culosis. High-class accommodations. 
Strictly scientific methods. For par- 
ticulars and rates write to 


WM. A. SCHOENHEIT, 
Business Manager. 


(Please mention this Journal) 
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LYNNHURST SANITARIUM 


FOR NERVOUS DISEASES AND MILD MENTAL DISORDERS 
Situated in the suburbs of Memphis in a natural park comprising 28 acres of beautiful woodland and ornamental 
shrubbery. Modern and approved methods in construction and equipment. Sanitary plumbing, low-pressure steam heat, 
electric light, fire protection and an abundance of pure water. The elegance and comforts of a well appointed home. 
Rooms single or en suite with private bath. Facilities for giving Hydrotherapy, Electrotherapy, Massage, Physical Cul- 
ture and Rest Treatment. Experienced nurses and house Physician. An improved treatment for Opium-Morphin Ad- 


diction. 
S. T. RUCKER, M. D., Director Medical Department 
Memphis, Tenn. Bell Telephone Connections 

















KENILWORTH SANITARIUM} 


Kenilworth, Illinois 
(Northern Suburb of Chicago) 

Founded by Sanger Brown, M.D., 1905 
Built and equipped for treatment of mental ff 
and nervous diseases. Over ten acres of 
well parked and landscaped grounds. Super- 
vised occupational and recreational activities. 
Handicraft. Sound-proofed rooms with forced 
ventilation (no difference in appearance from 
other rooms). 
Elegant appointments. Bathrooms en suite. 
James M Robbins, M. D., Medical Director 
Ella Blackburn, M. D. Christy Brown, 
Assistant Physician. Business Manager. 
Peter Bassoe, M. D., Consulting Physician 
All correspondence should be addressed to fj 
Kenilworth Sanitarium, Kenilworth, Illinois. 


eA we 
2B | 
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THE TUCKER SANATORIUM, INC. 


MADISON AND FRANKLIN STREETS, RICHMOND, VIRGINIA 


This is the Private Sanatorium for the Neurological Practice of Drs. Beverley R. Tucker 
and R. Finley Gayle 


The Tucker Sanatorium is for the treatment of nervous diseases. Insane and acute alcoholic cases 
are not taken. The Sanatorium is large and bright, surrounded by a lawn and shady walks and large 
verandas. It is situated in the best part of Richmond and is thoroughly and modernly equipped. 
There are departments for message, medicinal exercises, hydrotherapy, occupation and electricity. The 
nurses are specially trained in the care of nervous cases. 
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VON ORMY COTTAGE SANITORIUM s+ resent of Tuberculosis 
VON ORMY, TEXAS 

F. C. COOL, Assistant Manager R. G. McCORKLE, M.D., Medical Director 

An institution that offers the proper care of tuberculous patients at mod- 


W. R. GASTON, Manager 


Ideally located near San Antonio, Texas. 
erate rates. For Booklet and other information please address the Manager. 








WALTER R. WALLACE, M.D. HUGH W. PRIDDY, M.D. 








MEMPHIS, TENN. 
(SUCCEEDING THE WALLACE-SOMERVILLE SANITARIUM) 
For the Treatment of Drug Addictions, Alcoholism, Mental and Nervous Diseases 
Located in the Eastern Suburbs of the City—Sixteen Acres of Beautiful Grounds 
All Equipment for Care of Patients Admitted 
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DR. STOKES SANATORIUM 





PHYSIO THERAPY—CLINICAL LABORATORY—X-RAY 


A strictly modern Neuro-Psychiatric Hospital, fully equipped 
for the scientific treatment of all nervous and mental affec- 
tions. Surrounded by five acres of beautiful wooded grounds, 
Rates include private room, board, general nursing, tray ser- 
vice and medical supervision. Separate apartments for male 
and female patients. Our treatment for Alcoholics is one of 
Gradual Reduction and Elimination, which destroys the crav- 
ing for alcohol. Our drug treatment is one of Gradual Re- 
duction which build: the patient up physically while being 
reduced, restores their appetite and sleep and relieves their 
constipation. Location retired and accessible. Long distance 
phone: East 1488. For further information apply to E. W. 
Stokes, M.D., Supt., 923 Cherokee Road, Louisville, Ky. 








St. Elizabeth’s Hospital 


RICHMOND, VA. 


Staff 


J. Shelton Horsley, M. D., Surgery and Gynecology 

J. S. Horsley, Jr., M.D., Plastic, Thoracic and 
General Surgery 

Wm. H. Higgins, M.D., Internal Medicine 

O. O. Ashworth, M.D., Internal Medicine 

Austin I. Dodson, M.D., Urology 

Fred M. Hodges, M.D., Roentgenology 

Thos. W. Wood, D.D.S., Dental Surgery 

Helen Lorraine, Medical Illustration 


Administration 
a a Business Manager 


SCHOOL FOR NURSES 


The Training School is affiliated with Johns 
Hopkins Hospital in Baltimore for a three months’ 
course, each, in Pediatrics and Obstetrics. A course 
in Public Health Nursing is given as an elective 
in the Senior year at the Richmond School of 
Social Work and Public Health which is a depart- 
ment of William and Mary College. All applicants 
must be graduates of a high school or have the 
equivalent education. 


Address 


Superintendent of Nurses 








TREE. 
MARTIN 
CLINIC 


Dugan-Stuart Bldg. 
HOT SPRINGS, ARKANSAS 


DR. E. A. PURDUM 
Chief of Staff 


DR. W. G. KLUGH 

DR. W. F. PORTER 

DR. P. Z. BROWNE 
DR. C. W. JENNINGS 


W. J. FORD 
Roentgenology 


C. W. Abel 
Clinical Pathology 








RADFORD, VA. 


Medical Staff: 


J. C. KING, M.D. 
JOHN J. GIESEN, M.D. 

IRA C. LONG, M.D. 
A modern, ethical Institution, fully equipped 
for the diagnosis, care and treatment of 
medical, neurological, mild mental and ad- 
diction cases. Ideal location, 2000 feet 
above sea level. Rates reasonable. Railway 
facilities excellent. Write for full details. 





SAINT ALBANS SANATORIUM 
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South Mississippi Ambler Heights 


Infirmary Sanitarium 


Established 1901 
Conducted for incipient and 


convalescent tuberculous cases. 


Standardized 
GENERAL HOSPITAL ASHEVILLE, N. C. 
RADIUM AND X-RAY CLINIC. 


Equipment and methods rated (monthly 
average) 99% by the Asheville Board of 
Health for four years. Booklet and in- 
formation upon request. 


W. W. CRAWFORD, M.D. Address 


Surgeon-in-Chief 
DOCTORS AMBLER & AMBLER 


HATTIESBURG, MISSISSIPPI P. O. Box 1861, Asheville 














Westbrook Sanatorium, Richmond, Va. 


THROUGH THE MEDICAL STAFF 
DOCTORS JAS. K. HALL, P. V. ANDERSON AND E. M. GAYLE 


WISHES TO ANNOUNCE TO THE PROFESSION THE OPENING 
OF AN ADDITION TO THE INSTITUTION OF TWO BRICK 
BUILDINGS—ONE FOR THE MEN AND ANOTHER FOR WOMEN. 


eighty-five acres. The lawn is large and beautifully shaded; there are private walks and drives, 


Tes PLANT now consists of nine separate buildings situated in the midst of grounds which embrace 
and the institution affords the quietness and serenity of the country within sight of the city. 


Rooms may be had single or en suite, with or without private baths. Small cottages, suitable for one 
patient, are also available. 


Treatment is limited to Nervous Disorders, mild Mental Affections, and to Alcoholic and Drug Habi- 
tuation. Nurses and attendants are trained for this special work and the Sanatorium furnishes every 
facility for the rational treatment of such patients. 


Life in the out-of-doors, combined with properly selected work for each patient, constitutes an impor- 
tant therapeutic measure. 


The three physicians live at the Sanatorium and devote their entire attention to the patients. 


BOOKLET UPON REQUEST 
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~ The Cincinnati Sanitarium 
Inc. 1873 


For Mental and Nervous Diseases 
A strictly modern hospital fully equipped 
for the scientific treatment of nervous 
and mental affections. Situation retired 
and accessible. For details write for 
descriptive pamphlet. 


+ . of 
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F. W. Langdon, M.D., 

Robert Ingram, M.D., 

Visiting Consultants 

H. P. COLLINS, Business Manager D. A. Johnston, M.D., 

Box No. 4, College Hill Medical Director 
CINCINNATI, OHIO 


















“REST COTTAGE” Cottage Hill, Cincinnati, Ohio 


For purely ner- 
vous cases, nutri- 
tional errors and 
convalescents. 


Completely 
equipped for hy- 
drotherapy, mas- 
Sages, etc. 


Cuisine to meet 
individual needs. 
F. W. Langdon 

M. D. ‘ 
Robert Ingram, 

M. D. 


Visiting 
Consultants. 


D. A. Johnston, 
M.D., Medical 
Director. 


H. P. Collins, 
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Drs. Keith, Keith 
and Bell 


746 Francis Bldg. Louisville, Ky. 


Modern equipped X-Ray Laboratories 
at 
Office and Hospitals for 
Diagnosis and Therapy 


An ample supply of Radium for 

the treatment of superficial and 

deep lesions in which radium is 
indicated. 


J. PAUL KEITH D. Y. KEITH 
JOS. CLARK BELL 








Post-Graduate 
Instruction 


Intensive two weeks’ courses in the follow- 
ing specialties: 


ORTHOPEDICS & X-RAY 
April 8 to 20, 1929 


MEDICINE & NEUROLOGY 
April 22 to May 4, 1929 


PEDIATRICS, GYNECOLOGY & 
OBSTETRICS 
May 6 to 18, 1929 


All courses will be given by clinicians of 
recognized ability in their field. 


A nominal registration fee will be charged. 


For complete information address 


SAINT LOUIS CLINICS 


3839 Lindell Blvd. St. Louis, Mo. 








WM. RAY GRIFFIN, M.D. 


and separation of patients. 


and Drug Habituation. 





time to the care and treatment of the patients. 


M. A. GRIFFIN, M.D. 


APPALACHIAN HALL 


ASHEVILLE, N. C. 


For the Treatment of Nervous Diseases 


Located in a beautiful park of twenty-five acres, in one of the famous all-the-year- 
round health resorts of the world, where climate, air, water and scenery are unsurpassed. 


Five separate buildings, thoroughly modern, afford ample facilities for the classification 
Treatment is limited to Nervous and Mental Diseases, Selected Cases of Alcoholic 


Hydro-therapy, Electro-therapy, Occupational-therapy and Massage _ extensively 
used. The two physicians in charge reside in the Institution and devote their entire 


For information booklet write Drs. Griffin and Griffin. 
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New York Post-Graduate Medical 
School and Hospital 


INTERNAL MEDICINE 
INCLUDING 


Diagnosis, Cardiology, Pulmonary Diseases, Gastro-Enterology, 


Endocrines, Metabolism, Arthritis, etc. 


For further information address 


The Dean, 306 East Twentieth Street, New York City 











Post Graduate 
Courses 


In All Branches For 


PHYSICIANS AND 
SURGEONS 





LABORATORY AND X-RAY 
TRAINING FOR PHYSICIANS 
AND TECHNICIANS 





Graded Courses in 


EYE, EAR, NOSE AND 
THROAT 


For Further Information Address 


POST GRADUATE HOSPITAL 
AND MEDICAL SCHOOL 


2400 S. Dearborn St. Chicago, Illinois 








The Tulane University of 
Louisiana 


GRADUATE SCHOOL OF 
MEDICINE 


Approved by the Council on Medical Educa- 
tion of the A.M.A. 


Post-graduate instruction offered in all branches 
of medicine. Courses leading to a higher de- 
gree have also been instituted. 

A bulletin furnishing detailed information may 
be obtained upon application to the 


DEAN 


GRADUATE SCHOOL OF 
MEDICINE 


1551 Canal Street 
New Orleans, La. 
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THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 





(The Pioneer Post-Graduate Medical Institution in America) 








PHYSICAL-THERAPY 








FOR INFORMATION ADDRESS 


EXECUTIVE OFFICER, 345 WEST 50TH STREET, NEW YORK CITY 








Courses for Physicians 


- 4 
Runive raity Regular Graduate Medical Courses of One to Three Years’ Duration. Leading to Appropriate 
Certificates or Graduate Medical Degrees in the following separately organised and conducted 
Clinical and Medical Departments: 
Internal Medicine, ee. Neuropsychiatry, Dermatology-Syphilology, * 


Pennsylvania yn Biochemistry, 





In every course the registration quota is limited. an a Oe ons been Gan eb 
annually in mid-October except in the cases of departments designated by the asterisks, 
wherein the courses begin whenever vacancy occurs in the quota. A ‘“‘year” is thirty-two or 





Graduate School more weeks, according to the department concerned. 
Certain briefer Special Courses (special subdepartmental subjects) are also avail hy me 
of Medicine Tuberculosis, Clinical and Sociologic; Cardiology, Gastroen‘ caoeataeeeey; Pests Seaman, 
sitology and Tropical Medicine; Diabetes, Mellitus, Arterial Hypertension and Obesity; lneore 
a therapeutics; Infant Feeding; Intubation; Clinical Psychiatry; i Dermatology; Neuro- 


anatomy and ns Neurootology; Operative = Surgical Anatomy; - 

thesia; Orthopedic agnosis; Operative Orthopedics; thalmic Operations; Ocular 
The Medico-Chirurgical metry; Ocular Musculature; Ocular Refraction; Laryngoscopy, Bronchoscopy and Esophagos- 
a copy; Otologic (cadaver) Operations; Otolaryngologic (cadaver) Operations; Clinical Bio- 
ollege chemistry; Basal Metabolism. 








Address: Dean, Graduate School of Medicine, University of Pennsylvania, Philadelphia 


UNIVERSITY OF MARYLAND, SCHOOL OF MEDICINE 
COLLEGE OF PHYSICIANS AND SURGEONS 


Requirements for Admission—Two years of college work, including English, Chemistry, Biology 
and Physics, in addition to an approved four years high school course. 

Facilities for Teaching—Abundant laboratory space for equipment. Two large general hospitals 
absolutely controlled by the faculty and several hospitals devoted to specialties, in which clinical teach- 
ing is done. 

For catalogue apply to J. M. H. Rowland, M.D., Dean, N. E. Cor. Lombard and Greene Sts. 

Baltimore, Md. 
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AT THE MENOPAUSE 


The distressing symptoms that so frequently accompany the climacteric, but more particularly the ag- 
gravated symptoms of the artificial) menopause, ‘are often controlled by the administration of 


LUTEIN TABLETS, H. W. & D. 
LUTEIN SOLUTION AMPULES, H. W. & D 
The choice of the medication depends, of course, on the judgment of the physician as to whether oral or 
hypodermatic administration is indicated. Both products represent the 
CORPUS LUTEUM OF THE SOW 

unmodified by treatment with solvents or by exposure to temperatures above animal body heat in the 
drying process. All separation of extraneous matter is made by mechanical means and all drying is 
in vacuo. The unaltered corpus luteum should, therefore, be presented in our products and clinical ex- 
perience with them should demonstrate their therapeutic activity. 
Ovarian dysfunction as evidenced in dysmenorrhea and amenorrhea is also an indication for Lutein medi- 
cation, and if the diagnosis of such dysfunction is reasonably well established, definite therapeutic re- 


sults may be expected. 
WHOLE OVARY TABLETS, H. W. & D. 
OVARIAN RESIDUE TABLETS, H. W. & D. 


are also offered for those who prefer, for certain indications, the use of the whole gland or of the residue 
remaining after corpus luteum separation. 


LITERATURE FURNISHED Upon REQUEST 
H.W. & D—SPECIFY—H. W. & D—SPECIFY—H. W. & D—SPECIFY—H. W. & D. 


HYNSON, WESTCOTT & DUNNING 
BALTIMORE, MD. 








A NEW DROPPER for ETHER and CHLOROFORM 


IT FITS THE CAN APPLIED IN A JIFFY 





Simply punch hole through the lead cap in the opening of 
the can, adjust the clamp, and you are ready for business. A 
slight turn of cap on spout and air-valve gives the desired 
flow of anesthetic. 

No corks to groove. 

No gauze wicks to adjust. 

No overdosing of patient. 

Flow always regular and under control. 
Saves time and anesthetic. 

Air tight when not in use. 


Price, $2.50 


DOSTER-NORTHINGTON, Inc. 


BIRMINGHAM, ALABAMA 
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INFLUENCE OF PYOGENIC AND TUBER- 
CULOUS INFECTIONS UPON EPI- 
PHYSEAL ACTIVITY AND 
GROWTH OF BONE* 


By Argertus Cotton, M.D., 
Baltimore, Md. 


During the past year in my service at Ker- 
nan’s Hospital for Crippled Children there were 
four cases of osteomyelitis of the long bones and 
two cases of tuberculosis of the knee in which 
definite lengthening of extremities was noted. 
These observations induced me to investigate 
the subject of epiphyseal activity and the effect 
of disease and injury upon growth of bone. 

Increase in circumference of bone (expan- 
sion) is accomplished by deposition of new bone 
from the inner layer of the periosteum. Length- 
ening of the shaft is due to new bone formation 
at the epiphyseal cartilage. That growth in 
length depends upon the activity of the epiphy- 
seal cartilage has been shown by placing metal 
pegs in the diaphysis and the epiphysis in young 
growing animals and watching the pegs move 
apart. 

Either one or both of these processes may be 
altered, increased or decreased by injury or dis- 
ease. In osteogenesis inperfecta and osteoma- 
lacia there are disturbances of the normal de- 
velopment or structure of the shaft (circumfer- 
ence of bone) which causes thinning of cortex, 
atrophy and softening, with resulting fracture or 
bowing. Achondroplasia is associated with 
changes in both shaft and epiphysis; thickening 
and irregular contour come from excessive peri- 
osteal bone formation and partial or complete 
obliteration of the medullary cavity; enlarged 
epiphyses with shortening from early sclerosis 
of the epiphyseal cartilage. Rickets causes char- 
acteristic changes in the epiphyseal cartilage and 
diaphyseal ends and a spongy condition of the 
shaft, which pathological changes are responsi- 





*Read in Section on Bone and Joint Surgery, South- 
ern Medical Association, Twenty-Second Annual Meet- 
ing, Asheville, North Carolina, November 12-15, 1928. 








ble for the clinical signs of enlarged epiphyses 
and bowed bones. Syphilis may cause an in- 
crease in size (circumference) of bone from pro- 
ductive periosteal bone formation or deformity 
and stunted growth in length from epiphysitis. 
Epiphyseal separation and traumatism do not 
often effect growth in length of bone. This is 
probably due to the fact that most of the epi- 
physeal separations are properly reduced and 
splinted until repair takes place. If an epi- 
physis is completely separated and not replaced 
arrested growth of bone will occur at that epi- 
physis. Probably the best illustration of this 
fact is the separation of the epiphysis of the 
external condyle and capitellum of the humerus 
in the oblique fracture of the external condyle 
extending into the elbow joint. The separated 
fragment is frequently completely displaced out- 
ward and rotated so that reduction by the 
closed method is impossible. When the frac- 
ture is not reduced by open operation growth 
of the outer condyle is checked with resulting 
cubitus valgus deformity. 

Osteomyelitis usually produces an_ enlarge- 
ment of bone and may cause either lengthening 
or shortening by its effect upon the epiphyseal 
cartilage. Tuberculosis, epiphysitis or metaphy- 
sitis of any of the large joints, but especially of 
the hip and knee, may be associated at some 
time in the course of the disease with lengthen- 
ing of the limb due to increased epiphyseal ac- 
tivity. The end result, however, is usually 
shortening due to partial destruction or injury 
to the epiphysis. 

The ends of long bones are spongy and 
have a very thin cortex. There are many 
perforating vessels present, making this area 
a very vascular field. The circulation is 
very sluggish because of the large size of the 
capillary loops. The epiphyseal cartilage, an 
avascular structure, lies in the center of this 
vascular area separating epiphysis from diaphy- 
sis. This fact is of great practical importance 
because it often prevents joint complications 
in diaphyseal infections. 


In tuberculosis and 
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osteomyelitis compact bone rarely suffers pri- 
marily. New tissue is more susceptible to 
infection than old tissue and disease proc- 
esses usually begin near the epiphyseal lines 
where new bone is being formed. This is 
the “zone of election of pathological processes” 
as termed by Ollier. The epiphyseal plate is an 
extremely resistant structure, and when infec- 
tion does occur in the end of the long bone, it is 
to one side of this plate. Pyogenic infections 
usually begin in the metaphysis, while tuber- 
culosis begins in the epiphysis, although the 
processes may be reversed. 

Diffuse osteomyelitis is associated with the 
greatest change in bone expansion. To under- 
stand this phenomenon, it is necessary to re- 
member the anatomical blood supply of the long 
bones as revealed by the work of Lexer some 
twenty years ago and the pathology of hema- 
togenous infection of bone. The long bones re- 











Fig. 1 


Case 1, 
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Case 1, Fig. 2 
Case 1, Figs. 1 and 2.—C. G. Chronic diffuse 
osteomyelitis left femur. Cured. Real 


lengthening of 1% inches, compensated for 
by use of 1%-inch cork sole on right shoe 


ceive their blood supply from three sources, 
which are: the nutrient artery, the metaphyseal 
arteries, and the vessels of the periosteum. The 
nutrient artery enters the nutrient canal near the 
center of the shaft, divides into large branches, 
which traverse the medullary cavity to each 
end. The metaphyseal arteries pierce the cor- 
tex and supply the medulla of the metaphyseal 
region. The periosteal arterial supply is in the 
periosteum surrounding the bone (see Lexer’s 
article). 

Johnson has demonstrated by experiments on 
dogs that the nutrient arteries supply the me- 
dulla and inner half of the cortex. The meta- 
physeal also supply the medulla and the inner 
half of the cortex of the metaphysis and to a 
less extent of the diaphysis. The periosteal ves- 
sels supply the outer half of the cortex chiefly, 
collateral circulation with the medulla being 
established very slowly. His conclusions de- 
rived from this study were that in the repair 
of bone the nutrient vessels were the most im- 
portant, the metaphyseal next, and the peri- 
osteal the least valuable. He also found that 
when the central canal was blocked by wax 
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plugs shutting off the nutrient or metaphyseal 
arteries, there was abundant periosteal bone for- 
mation. Wilensky, in discussing the mechanism 
of acute osteomyelitis, states that when the 
main nutrient vessels are plugged by an em- 
bolism and thrombus, secondary clotting occurs 
throughout the entire intra-osseous vascular sys- 
tem, causing maximum disturbance of circula- 
tion and necrosis of the entire shaft. A very 
marked periosteal reaction follows, resulting in 
the formation of a thick involucrum. This new 
periosteal bone formation takes place because 
the periosteal vessels are not injured and the 
osteoblasts of the periosteum receive a powerful 
stimulus to activity by the increased blood sup- 
ply to that membrane. This is the explanation 
of a well known clinical fact that acute, diffuse 








Case 3 


E. M. Chronic diffuse osteomyelitis 
left femur. Disease arrested. One 
inch actual lengthening. 


osteomyelitis with extensive sequestration is ac- 
companied by a thick involucrum. 

The increased activity of the epiphyseal carti- 
lage resulting in bone lengthening can be ex- 
plained in the same way, namely: there is in- 
creased blood supply to the uninjured arteries 
of the epiphyseal region due to the inflamma- 
tion and establishment of a collateral circula- 
tion. Decreased epiphyseal activity may be 
caused by embolus or thrombosis of the meta- 
physeal vessels in the immediate proximity of 
the epiphyseal plate or actual destruction of 
all or a part of the cartilage may occur from 
the infection with resulting bone shortening. 

Sidney Cone, in a report of ossifying hema- 
toma, states that edema, passive congestion and 
the physical action of a modified circulation as 
well as the added pabulum of extravasated blood 
increases the activity of the osteoblasts. Edema 
softens bone matrix and liberates the bone cell 
which, together with extravasated blood, at- 
tracts lime salts and forms bone. All of the 
conditions favorable to bone production may be 
present in osteomyelitis. 
ca Lengthening of the limb in the active stage 
of tuberculosis of the knee is seen not infre- 


quently. The increased circulation of blood in 

















Case 2 the region of the epiphyseal cartilage, together 
D. DeV., age 11. Circumscribed osteomyel- with edema and blood extravasation, would seem 
itis upper and left tibia. Disease arrested to be the cause of the increased activity of the 


with %4-inch actual lengthening. 
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epiphyseal cartilage. Ultimately shortening re- 
sults. This is chiefly due to destruction of epi- 
physeal cartilage, partial or complete, together 
with shortening of the entire limb from atrophy 
of disuse. In tuberculosis of the hip, lengthen- 
ing of limb has been noted in the active stage. 
Epiphyseal activity and distension of the joint 
from fluid (tubercular) or granulations have 
been noted in the etiology. Shortening is the 
ultimate result in practically all cases, due not 
only to epiphyseal destruction but to disuse, 
erosion of the acetabulum, shortening of the 
neck and elevation of the trochanter. Whether 
or not the lowered vitality often associated with 
tuberculous joints has any effect upon epi- 
physeal activity is a question. 

Shands, in an analysis of one hundred cases 
of ossifying patellae, reports that tuberculosis has 
a definite effect upon the progress of ossification 
and rickets on the time of appearance of the 
centers of ossification. The one case reported of 
delayed ossification was associated with malnu- 
trition. 

Baetjer states that malnutrition retards devel- 











Case 4 
M. C., age 8 years. Tuberculosis left knee. 
Duration one year. Actual lengthening of 
3/8 inch. 
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Case 5 
T. B. Tuberculosis of the left knee. Duration 
two years. Measurement shows actual 
lengthening of 3/8 of an inch. 


opment of centers of ossification. It would 
seem reasonable to assume that a lowered vi- 
tality may have some influence on epiphyseal 
activity and be partly responsible for the ulti- 
mate shortening always found in tuberculous 
joints. My younger colleague, Dr. Monroe, who 
has assisted me in the preparation of this paper, 
believes that the toxins of the tubercle bacillus 
are non-reactive, and hence we rarely get bone 
production or ultimate increased epiphyseal ac- 
tivity. In osteomyelitis, on the other hand, we 
have a reactive toxin produced by the pus or- 
ganism, which causes bone production and in- 
creased epiphyseal activity. He states that this 
permanent alteration in the length of the bone 
cannot be accounted for alone by the increased 
blood supply to the growing end in these condi- 
tions, because the final results are different. In 
seeking another explanation for this fact, at the 
same time remembering that a characteristic of 
tuberculous and pyogenic infections in bone is, 
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respectively, bone destruction without new bone 
formation and bone destruction with new bone 
formation, we are led to believe that this result 
in the former is due to a non-reactive toxin, 
and in the latter to a reactive toxin. In mixed 
infections of tuberculous joints there is also bone 
production. Though this belief has no support 
from the standpoint of animal experimentation, 
it has strong clinical backing. In tuberculous 
infection the course is depression throughout. 
The metabolic rate is decreased and other bodily 
processes, including epiphyseal activity, are 
slowed up and real shortening results. If the 
infection be pyogenic, the course is one of stim- 
ulation and activity. The metabolic rate is in- 
creased, all bodily functions, including  epi- 
physeal activity, are stepped up, and real length- 
ening results. 

The deformities resulting from lengthening or 
shortening of the extremities due to alterations 
of epiphyseal activity are, for the most part, 
the same as those encountered in tuberculosis 
of the various joints. A detailed discussion of 
these problems before this Section of the As- 
sociation would be superfluous. A mere enu- 
meration of some of the deformities, however, 











Case 6, Fig. 1 
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Fig. 2 


Case 6, 

Case 6, Figs. 1 and 2.—J. A. B. Chronic dif- 
fuse osteomyelitis of right femur involving 
both upper and lower epiphyses. Present 
condition: small sinus leading to small 
sequestrum in lower third femur. One inch 
actual shortening due to epiphyseal injury. 


would not be amiss if only to impress you with 
the importance of the subject. 

In shortening of one of the lower extremities, 
the compensating deformities are scoliosis and 
equinus. With these deformities there may be 
associated the characteristic deformities of tu- 
berculosis of the hip, knee or ankle. In length- 
ening there would be scoliosis and _ possibly 
equinus on the normal side or abduction of the 
hip on the affected side to equalize the length 
of the limbs. Partial destruction of the lower 
epiphysis of the humerus at the elbow may pro- 
duce cubitus valgus or varus. Radial or ulnar 
flexion of the wrist and hand may be produced 
by epiphyseal alteration, causing lengthening or 
shortening of one of the bones of the forearm. 
Varus deformity of the foot due to lengthening 
of the fibula from osteomyelitis is occasionally 
seen of such a degree as to necessitate correc- 
tion by shortening of the diseased fibula. 
Lengthening of the tibia may also occur, result- 
ing in a valgus deformity of the foot which may 
require operative correction. 

The irregularity in length of the lower extrem- 
ities due to lengthening of the femur or tibia 
of one side should be treated conservatively by 
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the use of a shoe to equalize the length of the 
limbs. We know that in tuberculous joints the 
condition corrects or over-corrects itself before 
the disease runs its course. While no personal 
observation has been made and no reports have 
been seen in the literature of the end-results in 
osteomyelitis bone lengthening, it would seem 
that Nature would take care of the condition 
ultimately just as she does the shortening in 
fractured femur in children. 

In conclusion, let me state that the purpose 
of this paper is to emphasize the fact that many 
pathological conditions affect the growth of bone 
both in expansion and _ length, producing de- 
formities requiring surgical treatment. The 
most important of these conditions in growing 
children and adolescents are infectious osteo- 
myelitis and tuberculosis of bones and joints. 

Case 1—C. G., age seven years, at the age of one 
year had anterior poliomyelitis, which left the leit 














Case 7, Fig. 1 
First operation, sequestrectomy. Second op- 
eration, plastic to correct valgus deformity. 
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Case 7, Fig. 2 
Valgus deformity before operation. 


lower extremity almost totally paralyzed. At the age 
of two and a half years the femur of the paralyzed 
extremity was the seat of extensive pyogenic (diffuse) 
osteomyelitis. Primary drainage was done and about 
one year later operation for removal of sequestrated 
shaft. The end-result was cure with bone lengthening. 

Mensuration at present reveals a real lengthening of 
one and a half inches of the involved femur. Com- 
pensatory deformities are obviated by the use of an 
inch and a half cork sole on the shoe of the unin- 
volved extremity. 


Case 2—D. DeV., age eleven years, at the age of 
nine vears had acute osteomyelitis of the upper end of 
the left tibia. Preliminary drainage was done, fol- 
lowed by several curettements of the bone cavity. 
During the course of the illness the patient developed 
signs of right hip involvement, for which exploratory 
operation was done. No definite abnormality was 
found. The operative wound was drained and the 
patient recovered rapidly. The end-result was cure 
with 34 inch lengthening of diseased bone. 

Mensuration at present reveals the left tibia fourteen 
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inches, the right thirteen and one-quarter. He wears 
a 34-inch cork sole on the right shoe. 


Case 3—E. M., age nine years, at the age of five 
years had acute osteomyelitis of the lower end of the 
left femur. Operation consisted of incision and drain- 
age and later was followed by curettage of a small 
circumscribed area of osteomyelitis and sequestromies. 
The end-result was arrest of disease with one inch bone 
lengthening. 

Mensuration at present: left femur 2814 inches, right 
27%. She is wearing a 34-inch elevation of the sole of 
the shoe of the uninvolved right extremity. 

Case 4.—M. C., age eight years, at the age of seven 
years developed tuberculosis of the left knee, which 
was treated by traction and later by a Thomas knee 
splint. The duration of the trouble was one year, un- 
der treatment in the dispensary. 

Measurements on discharge showed the length of 
the left leg 2334 inches, the right 23% inches. There 
was *%% inch lengthening of the left leg. . 


Case 5—T. B., age three years, at the age of one 

















Case 7, Fig. 3 
After operation valgus deformity corrected. 
Case 7, Figs. 1, 2 and 3.—S. P., age 8 years. 
(Patient of Dr. O. L. Miller.) Chronic 
osteomyelitis left tibia; one inch actual 
lengthening of tibia after one year’s dura- 
tion, valgus deformity resulting. 
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year fell and injured his left knee, following which in- 
jury he developed tuberculosis of the knee. He was 
treated by traction, followed by application of a cast 
and later a Thomas knee splint. The duration of the 
trouble was two years. He had abscess and sinuses. 

Measurements at present show the actual length of 
the left leg 197% inches, the right 19'2. There is 3% 
inch actual lengthening of the left leg. 


Case 6—J. A. B., a white boy, age eight years, had 
acute diffuse osteomyelitis of the right femur, with 
Staphylococcus aureus infection, March, 1926. Drainage 
operation, a second operation of drainage and curet- 
tage, was in July, 1926. The operative wound healed 
several months later and the child returned to school. 
There was recurrence in September, 1928. Operation 
again consisted of incision and drainage of the abscess. 
At present there is a sinus leading to the bone cavity 
and a small sequestrum in the lower third of the 
femur. 

The child did not have a pathological fracture, but 
there was one inch of actual shortening of the right 
femur due to epiphyseal injury. 


Case 7.—Dr. Oscar Miller’s case had diffuse osteomy- 
elitis of the left tibia. Primary drainage operation was 
done, followed several months later by sequestrectomy. 
The end-result was arrest of the disease with lengthen- 
ing tibia and resulting valgus deformity of the foot. 
This was corrected by plastic operation. 
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DISCUSSION (Abstract) 

Dr. C. L. Hall, Washington, D. C—I recently had 
two boys, both five years old, the first one having a 
proven case of tuberculous disease of the knee joint. 
After observing him over a period of a year I found 
there was an actual lengthening of the diseased leg of 
one-half inch. 

The second lad had an osteomyelitis of the lower end 
of the femur, and the lengthening in six months’ time 
was one inch. The thought occurred to me that the 
epiphysis apparently causes the lengthening of the leg 
in proportion. In other words, in the slower tuber- 
culosis of the leg we had less lengthening, while in the 
osteomyelitis case, our lengthening was very much 
greater in proportion. This may explain some of the 
variations in the amount of lengthening in these various 
legs. F 

Dr. Bernard H. Kyle, Lynchburg, Va.—Tuberculosis, 
although a destructive process without bone produc- 
tion, may cause lengthening of the long bones. Is it 
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because it occurs on the opposite side of the epiphyseal 
line from that of pyogenic infection which is also a de- 
structive process not followed by bone production? 
This, of course, is assuming there is no sinus. Dr. 
Cotton’s answer is plausible: that one is a reactive and 
the other a non-reactive toxin. 

It is interesting that growth of long bones continues, 
unless interrupted by disease until that highly differen- 
tiated zone of cartilage undergoes complete ossification. 

There are three possibilities for the growth of the 
diaphysis after the interruption of epiphyseal nourish- 
ment: either the metaphysis ceases to grow, or it re- 
mains as long as on the normal side, or more intense 
growth may follow. The latter is the most probable. 
This increase in length may occur in the metaphysis. 
The hyperemia, due to degeneration of the epiphysis, 
must bring more blood to the metaphysis and thus, as 
in tuberculosis and osteomyelitis, cause an increase in 
length. On the other hand, a compensatory growth on 
the opposite end due to elongation of the neck of the 
femur or coxa valga formation is conceivable. Nonn, 
after experiments on dogs in which he attempted to, 
and perhaps did, arrest the nourishment of the lower 
femoral epiphysis by open operation, concluded that if 
in the growing individual necrosis of the epiphysis oc- 
curs through interruption of food supply the growth 
of the diaphysis continues, although it is somewhat re- 
tarded. During the re-organization of the epiphysis, 
however, this delay in growth is not only completely 
compensated, but under favorable circumstances the 
diaphysis concerned may become longer than that of 
the sound side after a time. This may be due to col- 
lateral hyperemia in the re-organization of the entire 
epiphysis. Thus, the assumption of a decrease in dia- 
physeal growth is applicable only for the period of 
epiphyseal necrosis. The interrupted lengthening of the 
metaphysis shows further that even when the epiphysis 
is dead, the line of growth receives sufficient nourish- 
ment to maintain life and even by an increase of sub- 
stance to promote the increase in length of the bone. 


Dr. O. L. Miller, Gastonia, N. C—A few years ago I 
recognized my first overgrowth of a long bone. I had 
not read about it in the literature, and thought I was 
seeing @ very new thing. But, a few weeks later, Dr. 
Speed of Chicago reported a series of cases in his prac- 
tice, and I found that it was an old entity known to 
surgery. I have since seen several clinic cases of a low 
grade type of osteomyelitis, either of the femur or tibia, 
or both, and have observed overgrowth of-from a 
fraction of an inch up to two inches. 


Dr. Wm. S. Baer, Baltimore, Md.—A paper from our 
Clinic by Dr. Bollman, which is now in press will be 
out in the near future in the Bollman “Joint Surgery.” 
All efforts of stimulation by means of bacteria, of for- 
eign bodies, organic or inorganic, or of all organic ma- 
terials have led in the long run to a shortening and not 
to any increase of bone itself. There may be temporary 
lengthening for a short while, but the final result is ab- 
solute shortening. 


Dr. Cotton (closing) —I am uncertain of the ulti- 
mate outcome of lengthening bones in osteomyelitis. I 
have seen no statements in literature. I judge in the 
end they would correct themselves, but whether or not 
they would result in actual shortening, as in cases due 
to tuberculous joints, I am not able to say. 


A REPORT OF THE STUDY OF 25,048 
SCHOOL CHILDREN FOR 
TUBERCULOSIS* 


By P. P. McCarn, M.D., 
Sanatorium, N. C. 


Feeling that the study of tuberculosis in chil- 
dren offers one of the greatest opportunities for 
prevention and cure and also for educating the 
public concerning the disease, the Extension 
Department of the North Carolina Sanatorium 
has devoted a large part of its time during the 
school sessions of the last two years to a study 
of tuberculosis among school children. 

We work in cooperation with the local health 
and school authorities. The local authorities do 
the necessary preliminary work, furnish the 
nurses, pay for the x-ray films, secure the use 
of a local x-ray machine and do the necessary 
follow-up work. The Sanatorium furnishes an 
expert clinician, provides all necessary literature, 
charts and forms, makes and interprets the x-ray 
pictures, correlates the findings and makes 
recommendations in each individual case. 


We study only those children whose parents 
give written permission and also only those fif- 
teen years of age and under. 

When the physician arrives to begin the clinic 
he first gives the tuberculin test to all the chil- 
dren to be studied. We use the intracutaneous 
test, 0.1 c. c. of a 1:1000 dilution (0.1 mg.) of 
Koch’s old tuberculin being given to each 
child. The tests are read by the clinician usu- 
ally within forty-eight hours and always within 
seventy-two hours. With proper assistance and 
cooperation, one clinician can test 250 or more 
children per school day. In the first 1,200 cases 
we gave a second dose of 0.1 c. c. of a 1:1000 
dilution (1 mg.) to those giving a negative reac- 
tion, but we found so few additional reactors, 
and none of them having clinical disease, that 
we felt that for practical purposes it was suf- 
ficient in clinic work to use only the medium 
size dose of 0.1 c. c. of 1:1000 dilution (0.1 
mg.). 

No further study is made of the negative 
reactors. The positive reactors have a contact 
and clinical history taken by the nurse and 
checked over by the clinician; they are given a 
general physical examination, which includes the 
chest, by the clinician, and they have postero- 
anterior and oblique x-ray pictures of their 





*Read in Section on Pediatrics, Southern Medical 
Association, Twenty-Second Annual Meeting, Ashe- 
ville, Ncrth Carolina, November 12-15, 1928. 
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chests made by the radiological staff of the San- 
atorium. The clinician can examine 20 to 25 
children per school day. 


We use a local x-ray machine, preferably that 
of a local hospital. In counties where there are 
no x-ray machines the children are transported 
in buses either to the Sanatorium or to an x-ray 
in one of the neighboring counties. In no case, 
whether the x-ray was privately or publicly 
owned, has there ever been a charge for the use 
of the machine. With the help of nurses and 
teachers to manage the group of children to be 
x-rayed, the writer and one assistant usually made 
two exposures on from twenty to twenty-five 
children per hour. The films are brought to 
the Sanatorium to be developed and studied and 
the findings are correlated with the information 
obtained from the history and physical examina- 
tion. 

We endeavor in every way to make the study 
a demonstration clinic, hoping that the local 
authorities and the local medical profession will 
become permanently interested. Already some 
of the health officers have conducted follow-up 
clinics, doing all the work through their own 
organization except for the making and inter- 
preting the x-ray pictures, this being done by the 
Sanatorium staff. 

During the last two school years we have 
studied, as above outlined, 25,048 children with 
the results shown in the following summary. 


SUMMARY OF RESULTS 
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The study includes children from all condi- 
tions of life, white and colored, rich and poor, 
urban and rural. It is seen that 22.59 per cent 
of the children tested showed a positive tuber- 
culin reaction. This percentage compares favor- 
ably with reports from other sections of the 
country, and especially with reports from the 
tests made on children in crowded cities. 

One and 79 one hundredths per cent of the 
total number tested, or 7.62 per cent of the 
positive reactors, were diagnosed as having de- 
monstrable tuberculosis. 

The colored children showed both a_ higher 
percentage of tuberculin reactions, 27.41 per 
cent as compared with 22.07 per cent for the 
whites and also a higher incidence of demon- 
strable tuberculosis, 3.21 per cent of the total 
number tested as compared with 1.53 per cent 
for the whites. 

From the summary it is noted that of those 
showing a positive tuberculin reaction, 411 were 
neither examined nor x-rayed. Some had moved 
away, some were out of school for various other 
reasons when the clinician came back to make 
the examinations and some few of the reactors 
or their parents refused to have the examinations 
made. 

Of the reactors examined 541 were not x-rayed, 
a small proportion for the same reasons as just 
outlined. However, the great majority are from 
a few communities where the available funds for 
CLINICS CONDUCTED 


BY THE 


EXTENSION DEPARTMENT OF THE NORTH CAROLINA SANATORIUM, IN COOPERATION 
WITH LOCAL HEALTH AND SCHOOL AUTHORITIES 
During School Sessions 1926-27 and 1927-28 
Results of Tuberculin Test 
White Colored Total 
Number given tuberculin test 2,550 2,498 25,048 
Number negative reactors . 17,574 (77.93%) 1,815 (72.66%) 19,389 (77.41% 
Number positive reactors 4,976 (22.07%) 683 (27.34%) 5,659 (22.5 94) 
Results of the Study of the 5,659 Positive Tuberculin Reactors 
Per Ct. of the Per Ct. of the 
5,659 Tubercu- 25,048 
lin Reactors Tested 
Number reactors for various reasons not examined... 411 7.28 1.64 
Number examined, though for various reasons not 
x-rayed, the majority having mild reactions and pre- 
sumably no demonstrable tuberculosis. = 541 9.55 2.16 
Number having physical examinations and X-rays” of 
chest (postero-anterior and oblique)......... msiceshie 4,707 
Number of reactors classified as not tuberculous... = 3,602 63.64 
Number classified as suspicious .......................... wee 674 11.91 2.69 
Number having demonstrable tuberculosis . : 431 7.62 1.72 
White 346 (1.53% of 22,550 tested; 6.95% of 4,976 reactors) 
Colored 85 (3.21% of 2,498 tested; 12.44% of 683 reactors) 
Tracheobronchial .....................-<- ihe anaete casein 388 
Tracheobronchial and pulmonary “(@arenchymal). 
Pulmonary (parenchymal) ........ a am ips 23 
Extrapulmonary ................- 14 
Extrapulmonary and trache obronchial 2 
Total number classified as definitely not tuberculous 22,991 91.79 
Positive tuberculin reactors found not tuberculous.... 3,602 
Negative tuberculin reactors .... / 19/389 
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paying for the x-ray films was so lim- 
ited that those children who had no 
suspicious symptoms or family history 
and who had very mild reactions were 
not x-rayed because they were consid- 
ered as probably not tuberculous. 
From the summary it is also seen 
that 674, or 2.69 per cent of the total 
number tested were classified as suspi- 
cious. This group includes those who 
had either strongly suspicious symp- 
toms without other discoverable cause, 
or suspicious x-ray findings, or both. 
Of those showing demonstrable tu- 
berculosis, 388 were classified as 
tracheobronchial, 23 as pulmonary 
(parenchymal), four as_tracheobron- 
chial and parenchymal, 14 as extra- 
pulmonary, and two as tracheobron- 
chial and extrapulmonary. The small 
number, practically 0.1 per cent, hav- 
ing parenchymal lesions, the type 
usually found in adults, is quite no- 
ticeable. It must be kept in mind, 
however, that this is a group of chil- 
dren supposed to be well enough to 2% 
to school. A study of tuberculosis in 
a group of sick children, such as those 


who are sent to an institution for treatment, 
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Fig. 1-b (Oblique) 
1-b. Tracheobronchial tuberculosis show- 
primary foci (P. F.), seen in both pos- 
and oblique, and multiple tracheobron- 


‘hial tuberculeus glands (T. B. GIl.), seen better in 


oblique. 
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would show a higher percentage, though even in 


such a group the parenchymal lesion 
is very rare. 

The very small number of extrapul- 
monary cases is also worthy of com- 
ment and is a testimonial to better 
sanitation and a purer milk supply in 
recent years. The most outstanding 
fact in surveying the 431 positive 
cases is that 388 were of the tracheo- 
bronchial type. Because of the pre- 
ponderance of this type, because of 
the difficulty in making an accurate 
diagnosis in such cases and because of 
the relative ease in diagnosing other 
types, I will dwell at some length upon 
the discussion of tracheobronchial tu- 
berculosis. 

PATHOLOGY 

This form of the disease, variously 
termed tracheobronchial, juvenile and 
hilum tuberculosis, is a primary in- 
fection occurring in children whose 
tissues are non-allergic, or not hyper- 
sensitive to the tubercle bacillus. It 
is the same form that is found in ex- 
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perimental tuberculosis in animals in- 
fected for the first time. Ghon!' points 
out that as early as 1876 Parrot called 
attention to the characteristic pathol- 
ogy of tracheobronchial tuberculosis. 
The disease is characterized by a pri- 
mary focus formed largely by a pro- 
liferative process located at the periph- 
ery of the lung, and by an involve- 
ment of the pulmonary and tracheo- 
bronchial lymph nodes which drain the 
area of the primary focus. The pul- 
monary focus is usually single, though 
at times there are multiple foci (Fig. 
1). They vary in size from the 
smallest tubercle to that of a small 
hickory nut. Foci are more fre- 
quently found in the lower half of the 
lungs and more frequently on _ the 
right side. 

A knowledge of the minute anatomy 
of the lung and of the pathology of 
primary tuberculous infections is es- 
sential to a full understanding of 
tracheobronchial or juvenile tuberculosis. The 
infecting bacilli are almost always carried 
to the periphery of the lung and infection takes 
place in the primary lobule, the minute unit of 
the lung. There is no hypersensitiveness of the 
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Fig. 3-a (Postero-Anterior) 


tissues to fix or localize the bacilli; so as they 
multiply they pass out of the original tubercle 
and are caught up by the lymph channels, whose 
valves, pointing toward the hilum, force the 
bacilli to the pulmonary and tracheobronchial 
lymph nodes. Under favorable cir- 








Fig. 2 
Parenchymal tuberculosis, a secondary infection, the usual 
type seen in adults, but rather rare in children. 


cumstances these nodes constitute a 
sufficient barrier to the further prog- 
ress of the bacilli to the blood stream, 
and, hence, prevent a generalized tu- 
berculosis. The bacilli continue to 
grow and multiply in the lymph nodes, 
and one of the characteristics of this 
form of the disease is that the lesion 
in the lymph nodes is usually more 
extensive than in the primary focus. 
The latter is frequently no larger than 
a small shot or pea, while the lymph 
glands may be even larger than an 
almond. 

In contrast to the tracheobronchial 
is the usual adult apical, or paren- 
chymal form of pulmonary tubercu- 
losis. This represents a secondary iu- 
fection, an infection occurring in a pre- 
viously infected individual and conse- 
quently in tissues which are hyper- 
sensitive or allergic. Infection in this 
type of the disease also takes olace at 
the periphery of the lung, but there 
is an exudative, inflammatory, insteat 
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of a proliferative, reaction at the site 
of the infection (Fig. 2). The bacilli 
are not carried off by the lymph 
stream, but are localized by the in- 
flammatory process, and the battle is 
staged in the parenchyma of the lung. 
For this reason we do not find the 
regional pulmonary and _ tracheobron- 
chial lymph nodes involved in the 
adult or secondary infection type of 
tuberculosis. 
DIAGNOSIS 


An understanding of the pathology 
of tracheobronchial tuberculosis will 
make it apparent that an accurate 
diagnosis of the condition will require 
painstaking care and a correlation of 
all obtainable information. The diag- 
nosis depends upon 





(1) A positive tuberculin test. 

(2) Symptoms. 

(3) X-ray findings. 

(4) General physical and laboratory exami- 
nations for the elimination of other causative 
factors. 

The Tuberculin Test-—The first essential for 
a diagnosis of clinical tuberculosis in a child is 
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Fig. 3-a and Fig. 3-b. 
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Fig. 4-a (Postero-Anterior) 

a positive tuberculin test. The use of the test 
should be routine in every suspected case. As 
Krause~ says, 

“Here lies one of our greatest opportunities in diag- 
nosis today. Those of us who take life and our pro- 
fession seriously run the danger of despondency in 
contemplating the time wasted in striving to manu- 
facture consumptives by all the many more 
or less devious or dubious methods when 
days and weeks previously a simple skin test 
or two would have proclaimed that the ma- 
terials necessary for tuberculosis, to-wit, tu- 
bercles, do not exist. This point we might 
have settled within two or three days of 
first meeting with our patient, and then 
gone on to more profitable and productive 
‘leads’ as we dismissed tuberculosis from our 
minds.” 

The only two tests which can be 
recommended for general use are the 
von Pirquet skin test and the Man- 
toux, or intracutaneous. Koch’s old 
tuberculin is used for both. 

The von Pirquet is somewhat less 
sensitive, but has the advantage of be- 
ing much more convenient. The North 
Carolina Sanatorium furnishes tuber- 
culin for this test without charge in 
capillary tubes with sterile scarifier 
and full directions for its use and in- 
terpretation to any physician in 
North Carolina. It will rarely fail to 
(al- be positive if the infection is suf- 





most as large as a lemon) can be seen in the oblique 


below the bifurcation of the trachéa, only the 
of which can be seen in the postero-anterior. 
primary focus; T. B. Gl, tuberculous gland. 


margin ficiently serious to be of clinical sig- 
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The intracutaneous test is used in 
dilutions of from 1:10,000 to 1:100 in 
0.1 c. c. amounts, the dose thus vary- 
ing from .01 to 1 mg. The dilutions 
are made with normal salt solution 
containing 0.25 per cent carbolic acid. 
As stated above, this test is more 
sensitive. Burhans*® states that the 
von Pirquet is equal in sensitiveness to 
0.01 mg. intracutaneously. If the 
smallest intracutaneous dose is nega- 
tive, 0.1 mg. and then 1 mg. doses 
are given at 24-hour or longer inter- 
vals. The intracutaneous has_ the 
double advantage of being more sensi- 
tive and of having a quantitative 
value. One can measure the degree 
of reaction and also gain useful in- 
formation from the quantity of tuber- 
culin necessary to produce the reac- 
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tion. Fig. 5 
: 7 . Tuberculous pneumonia, probably resulting from the rup- 
In a well organized clinic or hospi- cure of tuberculous tracheobronchial gland into a 
ne yronchus. Age, one year; tuberculin test 0sitive; 
tal the intracutaneous method should mother has far advanced tuberculosis, a 


be used routinely. In general prac- 


tice the von Pirquet is the most practical for whooping-cough, influenza and perhaps some 
ordinary use, the intracutaneous method being other acute diseases, there is supposed to be a 
used only in very suspicious cases in which the suppression of tissue allergy; so that in case 
von Pirquet is still negative after being once or the test is negative in such a child, it is neces- 
more repeated. sary to repeat it later before tuberculous infec- 

For a period of a few weeks following measles, tion can be ruled out. In very advanced cases 








Fig. 4-b (Oblique) 

Fig. 4-a and Fig. 4-b. Normal chest. V. A., vascular arte- 
facts due to vessels axially radiated and frequently 
mistaken for calcified tuberculous glands. No primary 
focus can be seen and they are not seen in an oblique. 
T., trachea; R. B., right bronchus; L. B., left bronchus. 








of tuberculosis also the resistance may 
be so overwhelmed that the test will 
be negative. These latter will rarely 
present a difficult problem for diagno- 
sis, however. 

A positive tuberculin test only indi- 
cates tuberculous infection, the pres- 
ence of live tubercle bacilli somewhere 
in the body, Krause* having shown 
that a positive reactor will become 
negative to the test after the tubercle 
bacilli die out. If the test is positive, 
the child may or may not have tuber- 
culosis. If it is negative, there is 
neither any tuberculosis nor even any 
tuberculous infection. A negative test 
is exceedingly valuable information, 
and in the South especially will be 
found in the great majority of chil- 
dren tested. As shown above, of 25,- 
048 school children to whom we gave 
the tuberculin test (0.1 mg. intracu- 
taneously) 5,659, or only 22.59 per 
cent, gave a positive reaction; 1.72 
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per cent of the whole number tested, 
or 7.62 per cent of the positive tuber- 
culin reactors, were found to have de- 
monstrable tuberculosis. Too much 
emphasis cannot be laid upon the im- 
portance of a test which in so large 
a proportion of cases will settle the 
diagnosis. 

We also feel that the degree of re- 
action to either form of the tuberculin 
test is of some value, the stronger 
reactions being more suggestive of 
clinical disease. By far the largest 
number of cases of clinical tubercu- 
losis that we have found have been 
among those children who have given 
strong reactions. 


Opie and McPhedran’® say: 


“The probability of grave tuberculous in- 
fection increases with the severity of the tu- 
berculin reaction.” 


Krause® also states: 





“Cutaneous hypersensitiveness varies di- 
rectly with the extent and intensity of the 
disease, just as it increases with progressive disease, di- 
minishes with the healing of the disease, and is in- 
creased by reinfection.” 
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Fig. 7-a (Postero-Anterior) 


Syvmptoms.—There are no_ characteristic 
symptoms of childhood tuberculosis. The fol- 
lowing are those more frequently found: un- 

dernourishment, an actual loss of 











Fig. 6 


Miliary tuberculosis, resulting from rupture of a tracheo- 
bronchial gland into a blood vessel. Age, 2 years; 
berculin test positive; grandmother has tuberculosis. 





weight being rather unusual, but a 
failure to grow and gain weight being 
very common; poor appetite: fatigue, 
or tiring easily; a lack of energy, the 
child showing a tendency to avoid 
forms of amusement requiring much 
exertion; a tendency to nervousness 
or to be peevish and irritable; a de- 
layed recovery from some other dis- 
ease, such as measles, whooping-cough 
or influenza, without any other com- 
plications to explain the delay. 
Fever is usually present, though it 
is not so uniformly of the subnormal 
morning and elevated afternoon or 
evening type as in the adult form 
of the disease. Fever is also of less 
significance as a diagnostic sign be- 
cause it is usually of the mild degree 
which is so commonly caused by other 
conditions in childhood. The pulse is 
likely to be accelerated. There may 
be a tendency to frequent colds. If a 
cough is present it is nearly always 
non-productive. Dyspnea is rarely 
present, being found only in those 
cases in which the glands are large 
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enough to exert pressure on the trachea or bron- 
chial tree. 

As stated above, the symptoms found in child- 
hood tuberculosis are not pathognomonic, but 
may be caused by a number of other conditions, 
as diseased tonsils and adenoids, sinusitis, hook- 
worm disease, pyelitis, or cardiac disease. It 
is also true that not infrequently cases of tra- 
cheobronchial tuberculosis demonstrable by the 
x-ray have no symptoms causing the patient to 
feel sick. 

Physical and Laboratory Examinations.—The 
physical examination of the chest reveals no 
characteristic signs in juvenile tuberculosis. 
The primary focus is so small and so lacking in 
collateral inflammation, and the en- 
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toms, physical signs and laboratory findings 
makes the x-ray of greater value in the diag- 
nosis of juvenile than in the adult form of pul- 
monary tuberculosis. In fact, it is only by the 
x-ray that tracheobronchial tuberculosis can be 
definitely demonstrated. When the lesions con- 
tain calcium the primary focus can be seen 
somewhere around the surface of the lung or 
near the interlobar fissures as a density varying 
in size from a small shot to a hickory nut, and 
the pulmonary and tracheobronchial nodes which 
drain the lymph from the area of this primary 
focus will appear as densities which are usually 
larger than the primary focus. .They may be 
any shape and of any degree of density, depend- 
ing upon the extent of the involvement and the 








larged tracheobronchial glands are so 
deep seated that impaired percussion 
note, altered breath sounds and rales 
are lacking. D’Espine’s sign, paraver- 
tebral dullness and scattered rales are 
as common in undernourished children 
who give a negative tuberculin test as 
in those having any but very advanced 
tracheobronchial tuberculosis. Such 
physical signs as anemic mucous mem- 
branes, pale skin, poorly developed 
and flabby muscles are more common 
than in the non-tuberculous child, 
though at times those with definite 
juvenile tuberculosis may appear per- 
fectly nourished and healthy. 
The physical examination 
oratory examinations in the 
childhood tuberculosis are of more 
real value in the discovery of other 
abnormal conditions which might ex- 
plain the symptoms than in demon- 
strating the presence of a tuberculous 
lesion. The discovery of diseased ton- 
sils and otitis media, heart disease, or 
the discovery of pus in the urine, in- 
testinal parasites or their ova in the stool, or of 
malarial parasites in the blood through labora- 
tory examinations should indicate the need of 
caution before diagnosing tuberculosis. If 
there are no such defects, or if the suspicious 
symptoms persist after such defects are cor- 
rected, it is much more likely that the case is 
one of tracheobronchial tuberculosis. Tubercle 
bacilli are very rarely found and the comple- 
ment-fixation test has not proven dependable. 


and lab- 
study of 





Fig. 


The X-Ray.— 


The absence of definite symp- 





7-a and Fig. 7-b. 
tuberculosis. 
lous tracheobronchial gland; T. B. I., 
tration of the parenchyma. 








7-b (Oblique) 


Fig. 
Tracheobronchial and parenchymal 
primary focus; T. B. Gl., tubercu- 
tuberculous infil- 
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amount of calcium they contain. They usually 
appear as granular or stippled densities. Dun- 
ham‘ considers the caseo-calcareous lymph node 
recognized roentgenologically by flakes of calci- 
fication in its circumference as of especial clin- 
ical significance. 

Because the heart, large blood vessels, the 
sternum and the spine so frequently hide medi- 
astinal glandular lesions it is essential that at 
least one oblique as well as_postero-anterior 
films be obtained (Fig. 3). There should be a 
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pair of stereoscopic postero-anterior films and an 
oblique on each child. The _ stereoscopic 
are especially valuable in helping to de- 
termine whether or not a given density is at 
the surface and, hence, whether or not it is a 
primary tuberculous focus. The oblique view 
is also essential for the differentiating of nodular 
densities within the inner zones of the lung due 
to blood vessels caught on end or axially radi- 
ated, and thus appearing as rounded or semi- 
oval densities from tuberculous nodules. If 
the density is due to a tuberculous gland, it will 
not materially change its shape or size when 
rayed in another position. On the contrary the 
nodular density due to a vascular artefact will 
disappear, or appear as a line when rayed in 
another plane (Fig. 4). The oblique position 
which we use is obtained by placing the left an- 
terolateral chest against the plate so that the lat- 
eral axis of the chest forms an angle with the 
plate of about 45 degrees. The chin is elevated 
and the right arm brought well up over the 
head. 

Speed is also a requisite for satisfactory x-ray 
films. A technic should be employed which does 
not require exposure longer than 1/20 to 1/10 
of a second. For this reason portable machines 
are not suitable. 

As McPhedran* has shown, the size of the 
hilum shadow depends almost entirely upon 
whether or not the exposure is made during dias- 
tole or systole and, consequently, upon whether 
or not the blood vessels are distended or com- 
paratively empty. For this reason a general fuzzy 
enlargement of the hilum is not a factor in x-ray 
diagnosis of tracheobronchial tuberculosis. 

But even with perfect films and an expert 
roentgenologist the x-ray has its limitations. It 
is probable that only calcium-bearing lymph 
node lesions and hence lesions of some age and 
undergoing at least partial healing will cast 
shadows on x-ray films. The only exception is in 
the rare cases where the size of the hilum gland 
is such as to extend beyond the hilum shadow, 
its outline becoming apparent on account of the 
contrast with the air containing lung tissue. 
The x-ray, therefore, fails to demonstrate the 
lesions in their earliest stages. It is also possi- 


ble that the densities represent latent or healed 
lesions and possibly lesions in which there are 
no live tubercle bacilli. 

Too much emphasis cannot be placed upon 
the fact that a diagnosis of clinical juvenile tu- 
berculosis rests not upon the x-ray alone or 
upon any other one factor, but upon the corre- 


SOUTHERN MEDICAL JOURNAL 





April 1929 


lation of all the information which can be ob- 
tained. Suspicious symptoms, with no other dis- 
coverable cause, and a positive tuberculin test, 
especially if it is a well marked reaction, justify 
a tentative or strongly probable diagnosis of 
juvenile tuberculosis, even though the x-ray is 
negative. A history of prolonged exposure to 
open tuberculosis makes the diagnosis more cer- 
tain. X-ray evidence of tracheobronchial lesions 
is not sufficient for a diagnosis of active disease 
without a positive tuberculin test and suspicious 
symptoms. 


THE SIGNIFICANCE OF TRACHEOBRONCHIAL 
TUBERCULOSIS 


Opie and McPhedran,” who have made a spe- 
cial study of this subject, state that recognizable 
tracheobronchial tuberculosis in children has 
grave significance and may serve as an index of 
manifest disease; also that it is evidence of pro- 
longed exposure to open pulmonary tuberculosis. 

In the more acute cases the location of the 
diseased glands constitutes the gravest danger. 
Hilum glands form the last barrier to infection 
of the blood stream. If the tuberculous process 
in these glands is a progressive one, bacilli, as 
they multiply, either pass from these glands 
into the thoracic duct and are distributed to all 
parts of the body through the blood stream, or 
they cause a necrosis with rupture of the gland 
capsule. 

A rupture of a tuberculous gland in the cervi- 
cal or other regions where its contents are emp- 
tied on the surface of the body is fraught with 
little danger. But when a hilum gland suppu- 
rates and ruptures, it empties either into a bron- 
chus or a blood vessel, probably giving rise in 
the one case to tuberculous pneumonia (Fig. 5) 
and in the other to miliary tuberculosis (Fig. 
6). Only a few weeks ago we held an autopsy 
on a thirteen year old girl in whom death re- 
sulted from caseous pneumonia of the whole 
right lung caused by rupture of a tuberculous 
gland into the right bronchus. 

The great majority of cases of recognizable 
tracheobronchial tuberculosis are in the mildly 
active or latent stage. If such cases do not re- 
ceive proper treatment, and especially if they 
are not prevented from receiving further doses of 
tubercle bacilli, a large per cent of them will 
later develop parenchymal or apical lesions of the 
adult type (Fig. 7). This is especially true dur- 
ing the period of adolescence. This apical lesion 
does not develop from an extension of the lesion 
in the hilum glands, but probably from reinfec- 
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tion from without, repeated doses of tubercleintelligent interest in the health of children which 


bacilli overcoming the partial immunity con- 
ferred by the previous infection. 

For this reason it is particularly important 
that the source of infection in each case of 
childhood tuberculosis be discovered and that 
the necessary steps be taken to prevent the child 
from getting any further doses of tubercle ba- 
cilli. The source of the infection is usually a 
consumptive member of the child’s household, 
either a relative, a boarder, or a servant. The 
consumptive must be separated from the child 
or taught to practice rigid precautions against 
spreading his infection. 


If further massive infection from outside 
sources is prevented, and if proper treatment is 
instituted, practically all children having tra- 
cheobronchial tuberculosis, especially those over 
two years of age, will be arrested or entirely 
cured. 

Fortunately, tracheobronchial tuberculosis is 
not only curable, but also non-contagious, since 
the infecting bacilli are still enclosed within 
the gland capsules. For this reason efforts di- 
rected toward the discovery and cure of child- 
hood tuberculosis offer one of our greatest op- 
portunities for the control of the great white 
plague. 

If the clinics accomplish nothing more than 
the discovery of the relatively few cases of clin- 
ical and suspicious childhood tuberculosis they 
would be well worth while. We feel, however, 
that this is a comparatively small part of the 
good which they accomplish. By locating the 
22.5 per cent of children who are infected, but 
who are not yet tuberculous, and by showing 
these children, their parents and their teachers 
the importance of safeguarding their health, the 
clinics strike at the very root of the problem 
of the great white plague. Many who would 
otherwise later in life develop tuberculosis should 
escape its ravages. 

The interest has been so keen in this subject 
that we have been overwhelmed with requests 
for school clinics from all parts of the State. 
Both of our clinic physicians are already dated 
up for their full time through the school session 
of 1929-1930. The splendid cooperation of the 
teachers, the health authorities and the general 
public in the conduct of the clinics manifests an 


inevitably extends to all phases of anti-tubercu- 
losis work, 
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DISCUSSION 

Dr. Horton Casparis, Nashville, Tenn—Dr. McCain’s 
study shows that it is not enough to take a history 
and make a chest examination if one wishes to find 
early tuberculosis in childhood; but by means of the 
tuberculin test properly used one can determine defi- 
nitely whether or not a child is infected, and if he is, 
with the x-ray examination one can get a fair idea of 
the extent of involvement. This enables us to get rid 
of those indefinite and unsatisfactory terms which are 
often used, namely: pre-tuberculous children and tu- 
berculosis suspects. 

The fact that this study was made on school children, 
who are considered well children, brings up the point 
of the distinction which we commonly make between 
tuberculous infection and tuberculous disease or tuber- 
culosis. If the child has a positive tuberculin test and 
has no symptoms we say he has a tuberculous infection, 
but if he has symptoms which we can refer to that 
infection, we say he has tuberculosis. It is my feeling 
that we should not draw this line of distinction too 
clearly, for from the pathology of tuberculosis we know 
that wherever there is a tuberculous focus in the body, 
however small, there is potential activity, even though 
clinically we may be unable to detect any symptom 
of it. We shall reach our maximum accomplishment 
from the preventive standpoint by considering every 
child with a positive tuberculin test at least a potential 
case of tuberculosis and by caring for him accord- 
ingly. 

In connection with prevention, the question of the 
use of Bacillus Calmette-Guerin has been brought up. 
Judging from the work which has been done, I cannot 
at present think that the mouth administration of this 
organism will ever be of value. But the material given 
as a vaccine intracutaneously or subcutaneously may 
prove to be quite useful. With the little that is known 
at present about the degree of virulence of the bacillus 
and its stability, about all that one can say is that 
vaccination seems preferable in those selected individuals 
who are almost certain to become infected with virulent 


(Abstract) 
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tubercle bacilli. To three infants we have given Bacil- 
lus Calmette-Guerin subcutaneously. 


The finding of and caring for early tuberculosis in 
children offers us the best means of controlling the 
disease. 


Dr. Arthur G. Jacobs, Memphis, Tenn—I wish to 
make a plea for the consideration of the adult type of 
pulmonary tuberculosis in the child. I think that it is 
far more prevalent than we suppose. Heretofore we be- 
lieved that up to about fourteen years of age, probably 
the only kind of tuberculosis that came up was a gland- 
ular, acute miliary, or abdominal form. There is much 
difference of opinion here, and I believe the more care- 
fully we look for it, the more frequently we are going 
to find the adult type of pulmonary tuberculosis to be 
present. 


The tracheobronchial glands are affected in practically 
100 per cent of cases and it is simple and easy for the 
process to extend into the peri-bronchial tissue, hilus, 
and lung. What is there to prevent its going in there? 
Is there any barrier? If so, what barrier? The post- 
mortem records of the Cook County Hospital showed 
that a very large percentage of the children who died of 
what was diagnosed as broncho-pneumonia and other 
forms of pneumonia were really cases of tuberculosis. 
What is the difficulty there? Why should we not be 
able to discover the adult type of tuberculosis in the 
child? Partly because of the difficulty in obtaining 
sputum. Of course, if we find the bacilli in the sputum 
we know we have the adult infection. But it is very 
difficult to get sputum; children do not spit; and most 
people will not take the trouble to obtain sputum. If 
you will only swab the pharynx you will make the 
child cough, and he will cough up the sputum. 


It is true also that you may have the adult type 
without bacilli in the sputum, and the x-ray does not 
show this type well until it is far advanced. In making 
the diagnosis we have to take many things into con- 
sideration, among others, previous diseases. If a child 
has had measles or had pertussis and after that con- 
tinues to have a cough and fever, consider the possibil- 
ity of the adult type of tuberculosis, for there is a 
strong tendency for those diseases to cause the adult 
type. When we take everything into consideration I 
think we shall find we have been making a mistake 
when we conclude that the child can not have the adult 
type of tuberculosis. 

When the Cook County Hospital records show that a 
large percentage of the so-called pneumonias in children 
are really the adult type of tuberculosis, I do not see 
how we can afford to ignore it any longer. 


Dr. John A. Foote, Washington, D. C.—It would be 
possible, with the large number of controls you have 
here, to find out something about the normal tempera- 
ture of children and also to find out something about 
the temperature in children with early tuberculosis 
brought out by x-ray. It might also be possible to 


find out something about the variation from the normal 
height and weight standards, as given in the tables by 
Baldwin and Wood, and about the degree of deviation 
from those who are not so affected. 

Then, of course, we must not depend too much upon 
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the tuberculin test. In the preschool period we know 
the tuberculin test of itself has much significance as to 
acute infection. But during the school age we must use 
this test largely as it has been used in Dr. McCain’s 
cases, as a control for further investigation by the x-ray, 
before we assume that a positive tuberculin test, by 
itself, is evidence of a then existing infection. 


Dr. Lawrence T. Royster, University, Va—I should 
like to have Dr. McCain tell us how he knows that the 
primary focus that he indicates in his x-rays is the pri- 
mary focus. 

Dr. McCain (closing).—It cannot be said that there 
are not other primary foci of infection than the ones 
indicated in the lung and possibly in other parts of the 
body which occur at about the same time. Stereoscopic 
X-ray pictures of the chest show that primary tubercu- 
lous foci are located at the periphery of the lung. Does 
this answer your question, Dr. Royster? 


Dr. Royster—It does not tell me yet how you know 
it is the primary focus. 


Dr. McCain.—Miller has shown that the lymph ves- 
sels in the lungs have valves, very much like those of 
veins, which point toward the hilum and which make it 
necessary for the lymph which carries fhe tubercle 
bacilli to flow from the surface toward the hilum. As 
Ghon and others have pointed out, autopsy findings 
also show that the oldest lesion, and hence the primary 
focus, is located at the periphery. It may be found 
anywhere near the periphery on any of the lung sur- 
faces or near the interlobar fissures. The pulmonary 
and the tracheobronchial lymph nodes are later infected. 


Almost all x-ray films will show nodular densities in 
the region of the hilum. It used to be thought that 
all of these were due to calcified tuberculous glands. It 
is now known that these densities are more commonly 
due to blood vessels caught on end or axially radiated. 
If the ray catches a vessel on end or at a slight angle, 
it makes a dot or an ovoid; if at right angles, it makes 
a line. For this reason, it is the more necessary to get 
both postero-anterior and oblique films. If a density 
appears in both planes without material change of shape 
or size, it is probably a tuberculous gland. Unless a 
primary tuberculous focus can be located, however, one 
should be very cautious about calling a density at the 
hilum a tuberculous gland. 


I wish to emphasize the importance of carefully 
weighing all of the information obtainable by all pro- 
cedures. Do not depend upon the x-ray alone or upon 
any other diagnostic procedure. Definite tuberculous 
densities as shown by the x-ray may be due to an ar- 
rested or healed lesion. On the other hand, early tuber- 
culous lesions which are active may not appear on the 
x-ray film. Also suspicious symptoms may be due to 
other causes than tuberculosis. The case of a child 
with a definitely positive tuberculin test, with strongly 
suspicious symptoms persisting after other causative 
factors have been eliminated, should be diagnosed as 
tuberculous. The diagnosis is made much more certain 
if the lesion can be demonstrated by the x-ray. 
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SIGNIFICANCE OF INTERNAL PELVIME- 
TRY AND THE APPLICATION OF 
THE OBSTETRIC IN- 
CLINOMETER*# 


By J. Bay Jacoss, MD., 
Washington, D. ©. 


The relationship existing between internal and 
external pelvimetry is not constant. This is 
due to variation in thickness of bones and their 
overlying tissues. Williams! states that when 
Baudelocque’s diameter measures between 20 
and 21 cm. the true conjugate will rarely be 
found below 11 cm.; when, however, it meas- 
ures between 18 and 19 cm., the conjugata vera 
is shortened in about half the cases; and when 
it is below 17 cm. pelvic contraction is almost 
uniformly present. This emphasizes the knowl- 
edge gained through mensuration of the externai 
conjugate. 

While much has been written on pelvic meas- 
urements in general, the importance of pelvic 
inclination has not been generally appreciated. 
The significance of the length of the pelvic diam- 
eters is fully realized by all obstetricians, but 
the determination of the angulation of the vari- 
ous diameters and the planes which they rep- 
resent and also of the os pubis and the bony 
pelvis as a whole has been largely neglected. 


With regard to the mechanism of labor, due 
consideration has been given not only to the 
size of the passageway, but also to that of the 
passenger. We know the measurements of the 
various diameters of the fetal head and regard 
a pelvis as normal when it is shaped in pro- 
portion and will allow passage of a head of 
normal size by natural means. Furthermore, 
we have carefully determined just which cepha- 
lic diameters engage in the various planes and 
diameters of the pelvis in all of the mechanisms 
and have come to regard the process as one of 
adaptation. 


So simple a factor as imperfect flexion may 
interfere with adaptation and cause dystocia or 
even alter the whole mechanism of labor so as 
to make it abnormal. In this connection the 
importance of the forces of resistance as op- 
posed to those of expulsion in bringing about 
flexion and adaptation is recognized. Yet, al- 
though the resisting forces tend to encourage 





*Read in Section on Obstetrics, Southern Medical 
Association, Twenty-Second Annual Meeting, Ashe- 
ville, North Carolina, November 12-15, 1928. 

+From the Department of Obstetrics, Georgetown 
University School of Medicine. 
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the normal mechanism, so important a factor 
as the inclination of the planes of the pelvis and 
of the entire pelvis has not been given proper 
consideration. 

It is probable that the inclination of the pel- 
vic planes determines to a great extent the flex- 
ion or deflection of the head. Cowles,* in 1924, 
discussing 1,599 cases of occipito-posterior posi- 
tion, expressed the belief that a poor inclination 
of the pelvic inlet is in many cases a causative 
factor in the production of this position, proba- 
bly because the poor inclination favors deflec- 
tion. However, he admitted that the factor of 
abnormal pelvic planes as an etiological cause 
cannot be proved on account of a lack of facts, 
figures and a method by which such information 
can be obtained. 

The inclination of the entire pelvis in the 
erect woman must be a great factor in deter- 
mining engagement during the latter part of 
pregnancy and in governing the course of labor. 
A poor inclination of the symphysis pubis prob- 
ably prolongs labor and may cause difficulty 
at the outlet during the termination of delivery. 
As a result, fetal morbidity and mortality are 
increased. 

The term inclination is seldom used in obstet- 
rical practice. Failure to determine pelvic in- 
clination is probably due to the fact that most 
obstetricians are not familiar with any method 
of measuring pelvic angles and, furthermore, 
to the lack of a practical instrument to furnish 
this information directly or otherwise. 

The obstetrical inclinometer devised by me is 
an instrument for the purpose of measuring and 
securing a graphic picture of the female pelvis, 
based on some of the following easily accessible 
determinations: 

(1) The height and inclination of the sym- 
physis pubis. 

(2) The anteroposterior and transverse di- 
ameters of the outlet. 

(3) The diagonal conjugate and the inclina- 
tion of the plane in which it lies. 

(4) The inclination of the plane of the out- 
let. 

(5) The inclination of the entire pelvis in the 
erect woman, or the habitual inclination. 

(6) The true conjugate diameter. 


DESCRIPTION OF OBSTETRICAL INCLINOMETER 

When assembled, the inclinometer is 17 inches 
in length, but it may readily be separated so 
as to fit the pocket. All calculations are read 
directly on the face of the instrument. No as- 
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sistant is required, and the patient experiences 
no more pain or discomfort than during an or- 
dinary vaginal examination. Very little time is 
consumed, and the instrument may be properly 
sterilized. 
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curate and preventing irritation. The other end 
of the rod is received and fastened into Part C 
by a thumb-screw. 

The primary function of Part C (Fig. 1) is 
to act as a prolongation of the Rod B and a 
support for Part A 





when the instrument is 
assembled for the pur- 
pose of measuring the 
diagonal conjugate di- 
ameter and the inclin- 
ation of the plane in 
which it lies, or the 
conjugate of the out- 
let and its inclination. 
These points are exem- 
plified in Figs. 5 and 6, 





SCALE 2 














respectively. The cal- 
culating mechanism de- 
termines the length of 








Fig. 1 


The component parts of the inclinometer. 
measuring rod. C: 


A: modified pair of calipers. B: 


The construction of the inclinometer is shown 
in Fig. 1. Part A is a modified pair of calip- 
ers with a weighted pendulum attached to the 
anterior surface. This pendulum is so _ con- 
structed as to eliminate friction between it and 
the graduated disc over which it slides. When 
Part A is held in the upright position, the indi- 
cator records the angle of the plane in which 
the points P and P’ lie. The distance between 
P and P’ is read in centimeters on the posterior 
surface of the disc. When the calipers are ap- 
plied to the symphysis pubis as in Fig. 2, the 
height of the symphysis is measured by the 
small indicator and the inclination of the pubic 
bone recorded by the displacement of the pen- 
dulum on the opposite side. The anteroposterior 
and transverse diameters of the pelvic outlet 
are measured as shown in Figs. 3 and 4, re- 
spectively. 

Part B (Fig. 1) is a measuring rod 15 cm. 
long and 0.5 cm. thick. The end of the rod, 
which is inserted into the vagina, is rounded so 
as to avoid giving pain when it is_ pressed 
against the tissues. There is a ring near this 
end for the terminal phalanx of the middle 
finger when the end of the rod is held in various 
points in the pelvis. On the rod there is a 
sliding spool with a spring, which causes it to 
stay in place. The beveled edges of the spool 
conform to the shape of the lower part of the 
symphysis, thus making the measurements ac- 


the true conjugate di- 
ameter, and its me- 
chanical construction is 
such as to give accu- 
rate readings. Part C was also devised as a 
calculator. When not used for calculation, the 
scales 1 and 2 are dropped out of view and 
held in place by thumb-screws. 

Scale 1 (Fig. 1) is 8.5 cm. long and repre- 
sents the symphysis pubis. It slides over the 
face of a protractor and is fastened to subtend 
an angle equal to that between the symphysis 
pubis and the diagonal congugate. Scale 2 is 
then raised and its zero point shifted along the 
slot in Scale 3, which represents the diagonal 


Calculating mechanism. 

















Fig. 2 
height and inclination of the 
symphysis pubis. 


Measuring the 
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conjugate, to the point denoting the length of 
the diagonal conjugate diameter. This shifting 
is accomplished by merely sliding the thumb- 
screw, which has a small indicator on its upper 
surface. When Scale 2 is lowered, it crosses 

















> 


Fig. 3 


Measuring the anteroposterior of the pelvic outlet. 


the graduated surface of Scale 1. Its beveled 
edge is brought to the point denoting the height 
of the symphysis, where the graduations on the 
beveled edge of Scale 2 are coincident with those 
of Scale 1. The distance of the true conjugate 
is then read off on Scale 2 in tenths of a centi- 
meter (see Fig. 7). 

The height and inclination of the symphysis 
are measured with Part A. When A, B and C 
are assembled, the length and inclination of 
the diagonal conjugate are determined, as shown 
in Fig. 5. By means of the calculator, the 
length of the true conjugate diameter is deter- 
mined with precision. When the measurements 
are laid off on the calculator, we have before us 
a triangle of vital importance, because it en- 
ables us to visualize the interior of the pelvis. 
It is an exact reduplication of the triangle 
formed by the symphysis pubis, the diagonal 
conjugate and the true conjugate. It is deter- 
mined in the living woman as easily as in the 
cadaver. Only measurements taken from a 
bony pelvis could be more accurate; but in that 
case a determination of the inclination could 
not be reached, since the pelvis would be po- 
tentially disarticulated from the body. Because 
of its importance and the ease with which it 
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may be measured, I suggest that the triangle 
visualized by the aid of the inclinometer be 
designated as the obstetrical triangle. 


USE OF THE INCLINOMETER 


For convenience, I refer to the angle between 
the symphysis pubis and the diagonal conju- 
gate as the obstetrical angle. The method of 
determining this angle varies, depending on the 
station of the promontory of the sacrum as 
compared with the lower border of the sym- 
physis. If the promontory is below the level 
of the lower border of the symphysis, the angle 
of inclination of the symphysis must be added 
to that of the diagonal conjugate. This sum is 
the obstetrical angle. In most patients, the pro- 
montory of the sacrum is at a lower level than 
the lower border of the symphysis. 

If the promontory is on a level with the lower 
border of the symphysis, the obstetrical angle 
is the same as the angle of inclination of the 
symphysis. If it is above the level of the lower 
border of the symphysis, the obstetrical angle 
equals the angle of inclination of the symphysis 
minus that of the diagonal conjugate. 

Comparison of two pelves with a symphysis 
and diagonal conjugate of normal length, but 
one having an obstetric angle of 70 degrees and 
the other 45 degrees reveals the interesting in- 
formation that the true conjugate in the former 
is 11.8 cm., while in the latter it is 2.1 cm. 
less, or 9.7 cm. The importance of measuring 
this angle in all contracted pelves is evident. 

















Fig. 4 
Measuring the transverse of the pelvic outlet. 
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The true conjugate is usually obtained by 
subtracting 1.5 cm. from the diagonal conjugate, 
but many authorities maintain that this cor- 
rection should vary according to the height and 
inclination of the symphysis pubis. However, 
it should be mentioned that the length of the 
diagonal and true conjugates and the difference 
between them depend not only on the height 
and inclination of the symphysis pubis, but also 
on the distance of the promontory from the 
pubis, the station of the promontory as com- 
pared with the lower border of the symphysis, 
and the angle between the pubic bone and the 
diagonal conjugate. 

Dougal,* in 1913, devised a pelvigraph for 
recording a diagrammatic cross-section of the 
pelvis. This instrument was bulky and hardly 
portable. However, in a study of 100 cases he 
found the difference between the diagonal and 
true conjugates to vary between 0.25 inches 
(0.6 cm.) and 1.74 inches (4.4 cm.). 

The type pelvis in which a small difference 
between the diagonal and true conjugates is to 
be desired is one presenting evidences of mod- 
erate contraction. A diagonal conjugate of nor- 
mal length does not necessarily signify a nor- 
mal true conjugate cr even an ample pelvis. It 
is important, therefore, in the case of a con- 
tracted pelvis to know the exact difference be- 














Fis. 5 
Measuring the diagcnal conjugate diameter and 
the inclination of the plane in which it lies. 
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Fig. 6 
Measuring the conjugate of the outlet and the 
inclination of the plane in which it lies. 


tween the two diameters or to determine the 
correct measurement of the true conjugate. The 
diagonal conjugate should be measured as an 
aid in constructing the obstetrical triangle and 
in establishing the length of the true conjugate. 
Normally, the true conjugate measures 11 cm. 
and is obtained by subtracting from 1.5 to 2 
cm. from the diagonal conjugate, depending on 
the height and inclination of the symphysis 
pubis. The height of the symphysis is generally 
given between 4 and 5 cm. 

The transverse diameter of the outlet is gen- 
erally given as 11 cm., but I believe that 9.5 
cm. is more nearly correct and that the thick- 
ness of the tissues in the region of the ischial 
tuberosities accounts for the discrepancy. 

According to Cragin,* the position of the pel- 
vis in relation to the spinal column varies with 
each change in posture. In the erect position, 
the base of the sacrum lies about 9 cm. above 
the upper border of the symphysis pubis and 
the tip of the coccyx about 2 cm. above the 
summit of the subpubic arch. Hence the plane 
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of the inlet and that of the outlet each make 
an angle with the horizon, the former about 60 
degrees and the latter 10 degrees. 

The angle made by the plane of the inlet is 
called the inclination of the pelvis. The mo- 





SOUTHERN MEDICAL JOURNAL 


Ju 
o7.. Jt, 





325 


If the inclination and posture are such that 
the head is directed against the upper border 
of the symphysis pubis with each pain, engage- 
ment will of course fail to take place and the 
repeated pressure on the fetal head with each 

pain will endanger the 
child. The duration of 
labor is prolonged and 
the uterus may become 
! atonic or tetanic and 
/ even rupture. The dan- 
/ ger to mother and child 
/ is thereby greatly in- 
creased. 


/ A border-line pelvis 
; —* is one in which the 


S44: 














true conjugate is be- 





tween 9 and 7.5 cm. 








Obstetrics! ‘ 
Angle 
45° 


Variatien 


12.5 eme 


sn secze 
of this angle 
Causes Corresponding 
change in length of 
true Conjugate, 


Fig. 7 


Method of constructing obstetrical triangle for determining length of true 


conjugate diameter. 


bility of the pelvis at the sacro-iliac joints al- 
lows of slight rotation of the innominate bones 
upon the sacrum, thus changing pelvic inclina- 
tion with posture. With the subject lying in 
the lithotomy position, the plane of the 
inlet makes an angle of 40 degrees with 
the horizon; in the dorsal position with 
thighs extended, it is 30 degrees; in the 
Walcher position, only about 12 degrees. 

Meigs,” in 1867, emphasized the fact 
that the angle between the plane of the 
superior strait and the spinal column is 
altered by changes in posture. He re- 
garded this matter as important, since 
upon it depends the position which the 
woman should assume in order to favor 
the entrance of the presenting part into 
the strait and its passage through it. A 
child’s head that in one inclination of 
the pelvis would be driven against the 
symphysis pubis would with a smaller in- 
clination between the superior strait and 
the spinal column plunge at once to the 
bottom of the pelvis. 


‘ jagonal Conju gate” 





Studies with the ob- 
stetrical inclinometer 
: show that a pelvis with 
an estimated true con- 
jugate of 9 cm. may 
really be small. Fur- 
thermore, when the es- 
timated true conjugate 
approaches 7.5 cm., 
what appears to be a 
border-line case may 
really represent an ab- 
solutely contracted pelvis. On the other hand, 
depending upon the size of the obstetric 
angle, it is possible for the true conjugate 
to approach or even equal the diagonal conju- 





Fig. 8 


Promontory below level of lower border of symphysis. 


Obstetrical angle equals a+b. 
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gate. Although most border-line patients de- 
liver normally, I believe that subtraction of 1.5 
to 2 cm. from the diagonal conjugate to esti- 
mate the true conjugate is frequently insufficient. 
When radical interference is required, it may 
often mean that the degree of pelvic contraction 
was underestimated and what appeared to be a 





UY ‘ 
, 
/ 
90 90 - 
Act 
‘ 
a 
Fig. 9 
Promontory on level with lower border 
Obstetrical angle equals a. 


borderline case was one of absolute contraction. 
With a given height of the symphysis and a 
given length of the diagonal conjugate, it is 
evident that the length of the true conjugate 
depends on the size of the obstetrical angle. 

If one cannot study the pelvis in detail, he 
should at least be accustomed to noting the in- 
clination of the symphysis, which may roughly 
be classified as good, fair or poor. If the sym- 
physis is almost parallel with the horizon with 
the patient in the dorsal recumbent position, 
the inclination is considered good; if it is al- 
most vertical it is poor; if the tilt of the pubic 
bone is somewhere between these two 
arbitrary extremes, as is usually the 
case, the inclination is considered fair. 
It is much easier to determine the in- 
clination of the symphysis than that of 
the plane of the inlet, yet valuable in- 
formation can be derived even by this 
procedure. When one is accustomed to 
noting the inclination of the symphysis, 
he can almost classify it by palpation. 

The angle of inclination of the sym- 
physis must not be confused with the 
obstetrical angle. The former is used 
in computing the latter. Although a 
poor obstetrical angle always _ short- 
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ens the true conjugate, depending on the acute- 
ness of the angle, it does not always indicate 
a poor inclination of the symphysis. Depending 
on the inclination of the diagonal conjugate, 
there may be a good inclination of the symphysis 
with a poor obstetrical angle. It is also pos- 
sible to have a poor angle of inclination of the 
symphysis, a large obstetrical angle and 
a large true conjugate and still en- 
counter difficulty due to poor inclina- 
tion of the symphysis. This condition, 
however, lends itself to treatment by 
postural change or manual manipula- 
tion during labor. 

The pelvis should be studied with the 
patient in the dorsal recumbent position, 
as this is most convenient and comfort- 
able for both patient and examiner. 
Should one or more diameters be con- 
tracted, the patient may be treated pos- 
turally during labor; that is, by Walcher 
position, if the inlet is contracted, and 
the exaggerated lithotomy position, if 
the presenting part is at the outlet and 
the latter contracted. During the ex- 
amination, however, only one position 
is necessary, namely, the dorsal re- 
cumbert. 

MAKING A PELVIGRAM 

By the use of an ordinary protractor, a pelvi- 
gram or graphic representation of the pelvis 
may be drawn. The obstetrical inclinometer fur- 
nishes all the necessary data, including the an- 
gles and measurements. 

A sample pelvigram is shown in Fig. 11. It 
may be prepared according to the following sim- 
ple instructions: 

(1) Draw a horizontal line (HL). 


(2) Select any point (P) on that line to represent 
the lower border of the symphysis pubis. 








Fig. 10 


Promontory above the level of lower border of symphysis. 


Obstetrical angle equals a-b. 
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(3) With a protractor lay off the inclination and 
height of the symphysis from P. 

(4) From P lay off the inclination and length of 
the conjugate of the outlet. 

(5) From P lay off the inclination and 
the diagonal conjugate. 

(6) Now draw the 
which is known. 

(7) To find the inclination of the true conjugate or 
of the pelvis, use the protractor and place the center 
of it over PP, measuring the angle between the horizon 
(HL) and the true conjugate. 


length ° of 


true conjugate, the length of 


Thus we have the inclination of the pelvis 
with the patient in the horizontal position. The 
inclination of the inlet in this case is 30 de- 
grees; of the outlet, 63 degrees. To find the 
inclination of the inlet 
and outlet, respective- 
ly, in the erect po- 
sition, subtract the 
above figures from 90 
degrees, giving an in- 
clination of 60 degrees 
for the inlet and 27 
degrees for the outlet. 


I advise the use of 
the obstetrical inclino- 





meter in all cases of 

suspected pelvic con- : 
. rr . “Pane f 

traction. There is an- Jos" h-- 
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formation accorded by such a study would be 
of great importance in enabling us to under- 
stand and control the mechanism of labor in 
contracted pelvis, borderline cases, and those of 
faulty inclination. 

A new obstetrical inclinometer is described, 
by which the obstetrical diameters, the inclina- 
tion of the pelvis as a whole and the angulation 
of the various planes may be read directly on 
the instrument and with great precision. The 
instrument is portable, practical for everyday 
use, and not time-consuming in its use. Its 
application does not require an assistant and it 
may be properly sterilized. 


: Obstetrical Ang ke ss 
: _- Plane 
_-7~ of Intet ov 


[nelination 


°t Tetvis 30° 
i. 





other type of woman 
rather commonly met 
with who requires com- 


H L = Herizen 


plete pelvic study, lnslinsion of plane of outtee CO° 
namely: the _ short, Inclinstion of plane of true cajuzate 30° 
stubby type with a Obstetrical Angle YS" /o*= 55° 
high symphysis of poor Habitual Inclination 60° 
inclination. The in- 


clinometer can be used 

in any woman provided 

the presenting part is 

not firmly engaged. If 

the presenting part is well engaged, complete 
pelvic study is unnecessary, as the greatest di- 
ameters of the passenger have already passed 
the brim and the only parts of the pelvis which 
can cause concern are the outlet and the sym- 
physis pubis, which can be measured even late 
in labor. 


SUMMARY 


Although the linear measurements of the ob- 
stetrical diameters have been carefully studied, 
due consideration has not been given to the 
determination and interpretation of the inclina- 
tion of the pelvis as a whole and the angulation 
Yet the in- 


of the pelvic planes to each other. 


Inclination of symphysis 4s? 
tnelination of plane of diag. Cony: /o° 







By means of the inclinometer we may visual- 
ize the interior of the pelvis in the form of the 
obstetrical triangle, which is formed by the sym- 
physis pubis, the diagonal and true conjugate. 
Studies with the inclinometer indicate that our 
ordinary method of computing the true from 
the diagonal conjugate may cause us to under- 
estimate the degree of pelvic contraction in 
some cases, while it may be overestimated in 
others. Treatment, however, should depend not 
on the length of the estimated true conjugate, 
but the calculated true conjugate, as obtained 
with the inclinometer. 
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The Chastleton Hotel 


DISCUSSION (Abstract) 


Dr. Asa B. Davis, New York, N. Y.—Dr. Jacobs has 
presented an ingenious instrument for measuring the 
internal true conjugate of the pelvic inlet and indicating 
the incline of the horizontal plane. It has a distinct 
value in that it is provided with a scale from which 
measurements can be read at once without resorting to 
intricate mathematical calculation. All efforts to devise 
means whereby we may arrive quickly at or very near a 
correct knowledge of the conformation and capacity of 
the obstetrical pelvis in the living patient are worthy 
of approval and encouragement. Wherever possible, we 
should endeavor to obtain definite knowledge. Many 
cleverly devised instruments have been invented for the 
purpose of measuring the true conjugate. They need 
not be employed except in select cases where other ex- 
aminations have suggested a short true conjugate. 
Nearly all instruments for this purpose fail to indicate 
a double promontory, a ridge or spur of exostosis be- 
hind the symphysis pubis. 

It may be permissab!e to call attention to the fact 
that after we have determined as accurately as possible, 
the diameters and outlines, we are still far from solving 
the problem of disproportion between the capacity of a 
given pelvis and the fetus which is to attempt pas- 
sage through it. While many elaborate plans for meas- 
uring the fetus in utero have been published, none has 
come into general helpful use. There are many ex- 
amples of pelves of good form, but with diameters de- 
cidedly below that which is considered normal in which 
easy labors are the rule. The fetus is in conformity 
with the capacity of the pelvis, with cranial bones sus- 
ceptible of adjustment and molding if necessary. On 
the other hand, there appears an increasing number of 
women whose pelvic measurements, especially the 
antero-posterior diameters, are equal to or greater than 
the usually accepted normal size. Habitually, these 
women develop large fetuses with block shaped heads, 
thick cranial bones, narrow’ suture lines and small 
fontanelles. Such heads change their shape very little, 
however long trial labor may be allowed to continue. 
Thus, while we should welcome and approve every ef- 
fort to provide exact knowledge of the capacity of the 
pelvis, and should continue the use of pelvimetry, ex- 
perience leads us to believe that this does not go very 
far in assisting to solve the problem of dystocia due to 
disproportion between fetus and pelvic capacity. 

Dr. M. Pierce Rucker, Richmend, Va.—There was 
one point that Dr. Jacobs did not make clear, and that 
is, as I understood him, he judged the obstetrical 
angle by two positions: first the inclination of the pubis 
to the horizon, and then on subsequent examinations 
he judged the inclination of the diagonal conjugate to 
the horizon. I should like to know what precautions 


Phila- 


he takes to keep the patient from changing her position. 
If she arched her back slightly it would throw these 
angles off considerably. 
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Dr. John Watkins, Asheville, N. C.—Many instru- 
ments have been devised ior this purpose. Personally, 
I have never been able to use them with any degree of 
satisfaction or accuracy. For my own information I 
have learned to obtain my most reliable data from 
digital examination, external pelvimetry, measurements, 
and observation and study. This is of course not al- 
ways satisfactory and in doubtful cases we have been 
photographing the inlet. The patient is so placed on 
the table that the plane of the superior strait is parallel 
with the x-ray plate. The distance from this plane to 
the plate is accurately measured and recorded. An ex- 
posure is then made, and when developed the image of 
the inlet can be measured. This measuring is done 
with a scale previously prepared on a film being the 
image of a lead bar marked off in centimeters photo- 
graphed at varying distances from the film. The dif- 
ference in the size of the image of the inlet on the 
plate from its true size and the difference in the size 
of the centimeter rulings on the lead bar from a true 
centimeter will be the same, as the divergence is the 
same in both instances. If the distance of the superior 
strait from the film is, say, 15 cm., its photograph is 
measured by the lead bar scale image photographed at 
15 cm. We think this gives us an accurate measurement 
but it does not of course deal with the pelvic angle 
discussed by Dr. Jacobs. 


Dr. Jacobs (closing).—I agree with Dr. Davis that 
contracted pelves are common in small women and that 
fortunately their babies are generally small. Occasion- 
ally, however, such patients have large babies. He has 
not considered the tall woman with the flat pelvis who 
often gives birth to a large baby. Although it is not 
necessary to measure every pelvis in detail, certain ones 
do warrant a complete study. 

In many cases, knowledge of pelvic inclination is 
helpful and possibly a more important factor than 
mensuration. Thus the short stubby type woman, may 
be confronted with a prolonged and difficult labor, due 
merely to a high vertical symphysis; a condition easily 
detected and amenable to treatment during labor by 
changes in posture or bimanual manipulation. I can 
recall a case of a multiparous woman, all of whose 
children had been delivered with forceps. The cervix was 
fully dilated, head floating, measurements were ample 
and she demanded an instrumental delivery. Bimanual 
manipulation during pains effected engagement, and she 
delivered spontaneously in ten minutes. In another case, 
following version, unusual difficulty was encountered in 
extracting the aftercoming head, also due to a high 
symphysis with faulty inclination. Firm pressure by 
the assistant in the line of the axis of the superior 
strait, merely compressed the head against the posterior 
surface of the pubic bone. When at my request, he 
exerted force directly downward in a direction parallel 
to the symphysis, the head slipped through. Such a 
simple procedure as noting the inclination of the 
symphysis would help in shortening many labors, often 
eliminating radical interference, with a more favorable 
prognosis. It should be remembered, that by altering 
the inclination of the inlet, the forces of expulsion may 
be directed in the axis of that plane, with resulting 
engagement. 

In regard to Dr. Rucker’s question, as I stated before, 
in doing examinations of this type the patient experiences 
no more discomfort than during an ordinary vaginal 
examination. She is not apt to tilt her pelvis. After 
assembling the instrument I depress the perineum, with 
the lubricated rod between my fingers, avoiding the 
anterior vaginal wall, and carrying the rod with my 
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fingers to the promontory. If it cannot be reached I 
am not interested. Otherwise, I raise the rod and slide 
the spool down and get the length of the diagonal con- 
jugate, at the same time noting the inclination. The 
instrument is not so complicated as it appears, either 
in use on the patient, or in calculating. 

The average man has a tendency to avoid mathe- 
matics, and that was my reason for devising the calcu- 
lator. It is not necessary to draw a pelvigram in every 
case. 

Repeated use is required to develop the technic of 
application of this method. The method appeals to me 
because it is practical, accurate, and may help to pro- 
mote interest in scientific obstetrics. 





POST-OPERATIVE MASSIVE 
ATELECTASIS*+ 


By D. C. Extn, M.D., 
Atlanta, Ga. 


The introduction of a new term into medical 
literature, or the description of a new disease 
process, frequently leads to a confusion of ideas 
and to a misunderstanding of the fundamental 
factors underlying the condition. With the elab- 
oration of these factors by various observers, 
and the combined reports of the disease from 
different angles, and with its experimental re- 
production, the process undergoes a period of 
evolution until it can be finally classed as a 
definite clinical entity. 

Our knowledge of atelectasis has undergone 
just such a change. Formerly recognized but 
rarely, it has of late years been the subject of 
numerous papers, and is now classed among the 
most common of all post-operative complications. 
In spite of excellent clinical and experimental 
studies, certain etiologic factors remain obscure, 
for while it has been reproduced experimentally, 
it is to be doubted that all the clinical factors in- 
fluencing the production of atelectasis have been 
followed in the experimental production of the 
condition. Confusion has further arisen due to 
a multiplicity of definitions and descriptive 
terms: “massive collapse of the lung,” “massive 
atelectasis” and ‘post-operative atelectasis” have 
been used interchangeably, and “patchy defla- 
tion” and “‘lobular collapse” have been described 
as being altogether different from the more dif- 
fuse form. However, it is probable that all are 
but manifestations of the same process and due 
to the same cause. 


History —Edward Jorg,! in 1832, constructed the 





*Read in Section on Surgery, Southern Medical As- 
sociation, Twenty-Second Annual Meeting, Asheville, 
North Carolina, November 12-15, 1928. 

+From the Department of Surgery, 
sity. 


Emory Univer- 
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word atelectasis (ateles, imperfect, and ektasis, expan- 
sion) to denote a failure of expansion in the new 
born. 

In 1844, Legendre and Bailley called attention to the 
fact that children, supposedly dying of pneumonia, were 
found at necropsy to be suffering from deflation of 
the lungs similar to that found in the fetus. They 
proved that they were dealing with atelectasis rather 
than pneumonia by tracheal insufflation, and believed 
that the deflation was produced by an occlusion of the 
alveoli, ‘due to the inspiratory power having been inade- 
quate to overcome the elasticity of the lung.” To 
Legendre and Bailley,* therefore, must be given the 
credit of first proving the nature of the condition and 
for first advocating a decreased respiratory force as a 
causal agent. 

Gairdner,* of Glasgow, in 1853 added the theory of 
bronchial occlusion as a cause. This, he thought, was 
brought about by mucus which acted as a ball valve and 
only allowed air to escape from the vesicles. 

West,? in 1874, noted the observations of Legendre 
and Bailley,- and of Gairdner,® and cited numerous 
cases of his own to support their theories of weakness 
of inspiratory power as a cause of atelectasis in chil- 
dren. 

It remained for Lichtheim,® in 1878, experimentally 
to block a bronchus and to conclude that the residual 
air was absorbed by the pulmonic circulation, although 
this had previously been suggested by Bartels® in 1861. 

The observations of Wm. Pasteur mark the begin- 
ning of our modern conception of this disease. In 
his first article? in 1890, he cited examples of lung 
collapse due to post-diphtheritic paralysis of the dia- 
phragm. In the Bradshaw Lecture® of 1908 he further 
elaborated his theories and suggested that they might 
throw some light on post-operative pulmonary com- 
plications, but to Barr!® must go the credit of first 
describing atelectasis following operation. In 1910 Pas- 
teur® called attention to the fact that collapse of the 
lungs frequently followed operations, but he held to 
the theory of diaphragmatic paralysis and of failure of 
inspiratory power. 

In 1914, Elliott and Dingley!! reported fourteen post- 
operative cases and pointed out that bronchial obstruc- 
tion was present in every instance. They further be- 
lieved that reflex paralysis of the diaphragm was a 
contributing cause. 

In the same year Briscoe!* disagreed with the theo- 
ries of bronchial obstruction as claimed by Elliott and 
Dingley.11 He believed that quiet breathing in a su- 
pine position was largely responsible for atelectasis. 

Bradford!* noted that war wounds of the chest fre- 
quently (5 to 10 per cent) were complicated by lung 
collapse and pointed out that the condition often fol- 
lowed trivial wounds of the chest wall on the side 
opposite the lesion. He thought that this was brought 
about by reflex nervous action. 

Scrimger,!4 in 1921, reported seven cases following 
540 operations. He believed the atelectasis was pro- 
duced by “a contraction of the muscular elements in 
the lung, aided by a subsequent collection of mucus.” 

Following Scrimger’s paper, numerous clinical papers 
appeared in the American literature. For complete de- 
scriptions of the condition, the reader is particularly 
referred to the excellent papers of Scott!® and Church- 
ill.16 The former believed that the mechanism of mas- 
sive atelectasis was due to “a reflex blocking of the 
finer air passages in the affected lung tissue, quite pos- 
sibly of vasomotor origin” (a theory which had been 
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suggested by Gwin!*). Churchill held to the theory 
of “weakened respiratory force and bronchial ob- 
struction.” 

Since 1925, there has been a renewed interest 
in the subject, as shown by numerous articles deal- 
ing with the clinical, roentgenologic, pathologic 
and experimental aspects. This growing interest 
is gradually leading to a solution of a problem 
which for a number of vears has been the subject 
of numerous controversies. 

Etiology.—From this historical review it 
is seen that atelectasis has long been rec- 
ognized and described by numerous observ- 
ers, but that no agreement as to the casual 
factors has been reached. Bronchial obstruc- 
tion, respiratory paralysis, reflex vagal in- 
hibition, and vasomotor disturbances each 
have their advocates, and some proof can 
be adduced that any or all of these may 
be a cause of the condition. 


Bronchial Obstruction.—That atelectasis 
may result from obstruction of a bronchus 
seems proven beyond all doubt. Lichtheim? 
produced collapse in the lung tissue tribu- 
tary to bronchi which he had experimentally 
plugged, and Jackson and Lee'* noted it in 

















Fig. 1, Case 1 


Atelectasis of the left lung due to bronchial occlusion 


by a metastatic ncdule. 











Fig. 2, Case 2 
Complete atelectasis of the right lung following 
operation. Note the displacement of the tra- 
chea and narrowing of the intercostal spaces. 
The heart is completely shifted to the right 
side. 


numerous patients with foreign body oc- 
clusion. 

The following case illustrates the produc- 
tion of atelectasis from bronchial occlusion 
by a metastatic nodule. 


Case 1—A. B., a negress of 39, entered the 
Emory Division of the Grady Hospital December 2, 
1926. A year previously, a small nodule had been 
removed from the posterior surface of the right 
thigh. In August, 1926, there was a recurrence 
of the growth, which was removed under local 
anesthesia, and in November, 1926, a third excision 
was done. At the time of entrance to the Hospital 
(December 2, 1926) there was a cauliflower mass 
about 8 cm. in diameter on the posterior portion 
of the right thigh just below the gluteal fold. It 
was partially necrotic and infected. (Biopsy 
showed a round-cell sarcoma.) 

The liver was enlarged and thought to be the 
seat of metastasis, although the edge was smooth. 
There were no other signs of metastasis except in 
the lungs. 

On inspection, the left side of the chest was 
definitely collapsed and the interspaces narrowed. 
On inspiration there was only slight movement on 
the left. The whole left lung was dull to percus- 
sion. The heart was displaced to the left side 
with the apex impulse in the sixth space, 2 cm. 














Vol. XXII No. 4 SOUTHERN 


outside the mammary line. Breath sounds were 
weak and distant. The right chest was normal 
in every respect. 

Roentgenogram January 3, 1927, showed a def- 
inite atelectasis of the left lung with narrowing 
of the intercostal spaces and displacement of the 
heart to the left side (Fig. 1). 

Estimation of the intrapleural pressure was made 
January 6, 1927. On the left side the pressure 
ranged from minus 11 mm. of mercury on expira- 
tion to minus 13.5 mm. on inspiration. The pres- 
sure on the right, or non-affected side, was prac- 
tically the same. 

Three other roentgenograms of the chest were 
made, and all showed practically the same degree 
of collapse of the lung, but the amount of aeration 
varied to some extent. 

That mucous secretion will act as a for- 
eign body in the bronchus and thus produce 
an atelectasis seems likewise proven. This 
was first pointed out by Gairdner*® and later 
elaborated by Elliott and Dingley.'! Lee’® 
reported the autopsy findings in a case in 
which the lower right lobe was collapsed and 
in which the bronchus supplying it was oc- 
cluded by mucus. Although Pasteur thought 
that respiratory paralysis was the one cause, 
he mentions the fact that most cases ex- 
pectorated a viscid sputum, an observation 
of many writers’ *! 2° *3 on the subject. 

The following four cases developed massive 
atelectasis following operation and each expec- 
torated thick tenacious sputum. 

Case 2.—I. J., a negro male, age 18, entered the Em- 











Fig. 3, Case 3 
Atelectasis of the right lung tollowing operation. 
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Fig. 4, 
Roentgenogram of chest of same patient pictured in 


Case 3 


that the atelectasis 
disappeared. 


Fig. 3 two weeks later. Note 
of the right lung has completely 


ory University Division of the Grady Hospital April 13, 
1926. 

There was nothing of importance in his history except 
the story of a right inguinal hernia of three years’ du- 
ration. Twenty-four hours before admission to the 
Hospital this hernia became caught in the scrotum 
and the patient was unable to reduce it. 

Immediate operation was done under ether anes- 
thesia. The anesthetist noted a large amount of 
bronchial mucus and the necessity of deep anes- 
thetization to secure relaxation. Incision over the 
hernial mass disclosed an empty sac, with dense in- 
filtration and edema of the tissues. The intestines 
were red and inflamed, but there was on evidence 
of gangrene. The hernial defect was repaired after 
the manner of Bassini. 

On the following day the patient’s temperature 
was 104° F., pulse 120, and respirations were 30. 
No examination of the chest was recorded. Forty- 
eight hours after operation the house officer noted 
diminished respiratory excursions on the right side 
with dullness and diminished tactile fremitus. The 
left chest was normal. The temperature was 103” 
F., pulse 130, and respirations were 36. 

On the third post-operative day it was evident 
that there was something more than a pneumonia 
present in the patient’s chest. He was inclining to- 
ward the right side, and when placed straight in 
bed would quickly resume that position. There 
was definite retraction and narrowing of the right 
intercostal spaces, and expansion was limited on 
that side. The right chest was flat to percussion 
except in the upper part near the sternum, where 
the note was that of high-pitched wooden tym- 
pany. In this area the breathing was amphoric, 
but elsewhere on the right side the breath sounds 
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were absent or distant. Tactile fremitus and whis- 
pered voice were absent except over the area of 
amphoric breathing, where both were increased. 
The heart was entirely on the right side, with the 
left border corresponding with the left sternal mar- 
gin. The right border of the heart and the liver 
dullness could not be differentiated from the dull- 
ness of the lung. A diagnosis of post-operative 
atelectasis was made and the diagnosis confirmed 
by roentgenogram (Fig. 2). During the first week 
after the operation the condition of the patient re- 
mained unchanged, except for expectoration of large 
amounts of thick, foul, tenacious sputum. 

April 24, eleven days after operation, the intra- 
pleural pressure was estimated. On introducing the 
needle into the right pleural cavity the pressure fell 
to what was equal to minus 12 mm. of mercury 
and on inspiration the water in the tube rose to an 
equal of minus 15 mm. of mercury and started over 
the proximal limb of the tube. The pressure on the 
left side ranged from minus 6 to minus 8 mm. of 
mercuiy. 

The patient continued to expectorate a large 
amount of thick tenacious sputum, especially when 
placed on his left side. April 26, fourteen days af- 
ter operation, there were signs of beginning aera- 
tion and a return of the heart to its normal posi- 
tion. 

By April 30 his temperature, pulse and respira- 
tions were normal, and he was discharged from the 
hospital May 21, thirty-one days following opera- 
tion. Three months later examination showed his 
chest to be normal in every respect. 
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Fig. 5, Case 4 
the right lung. Note 
right diaphragm. 


Atelectasis of retraction 


of 





the 








Fig. 6, Case 4 
Two weeks later. The right lung is now clear, but 
the diaphragm has not completely returned to 
its normal position. 


Case 3.—G. W., a single male of 17, was operat- 
ed upon at the Steiner Clinic August 12, 1917, for 
a fibroma of the thigh. Ten days previously he 
was found to have a subacute bronchitis and for 
this reason his operation was postponed. The op- 
eration was done under ether anesthesia and re- 
quired thirty-five minutes. 

His convalescence was normal until three days 
later, when he complained of pain in the lower 
portion of his right chest. Examination at this 
time showed dullness and distant breath sounds 
throughout the right lung. On the following day 
the dullness was more marked, the temperature was 
102° F., pulse 130, and respirations were 40. The 
pain in the chest continued. 

Five days after the operation it was evident that 
an atelectasis of the right lung was present. At 
this time the chest was asymmetrical with the in- 
terspaces narrowed and sunken. The breathing ap- 
peared to be limited to the left lung. The right 
lung was flat to percussion; breath sounds and 
fremitus were absent. 

The heart was displaced to the right so that the 
point of maximum intensity of the beat was at the 
right of the sternum. The intrapleural pressure 
ranged from minus 12 mm. of mercury on expira- 
tion to minus 16 mm. of mercury on inspiration. 

Roentgenogram (Fig. 3) showed narrowed inter- 
spaces on the right, displacement of the heart and 
a clouding of the whole lung on that side. 

On the second day of his illness he began to 
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cough and on the third day began to expectorate 
thick yellow sputum, which continued for a week. 
His temperature ranged between 100 and 102° F. 
for four days, but on the fifth day became normal 
After this the sputum gradually diminished in 
amount and the chest assumed its normal shape 
During this time aeration gradually returned in the 
right lung and the heart assumed its normal posi- 
tion. The return to normal was gradual, and not 
sudden, although the patient was rolled on his left 
side several times daily and made to cough. 

He was discharged from the hospital three weeks 
after operation and roentgenogram of the chest at 
that time was normal (Fig. 4). 

Case 4.—C. K., a negro woman of 29, was op- 
erated upon at the Emory University Division of 
the Grady Hospital September 20, 1928, for myoma 
of the uterus, and a supravaginal hysterectomy was 
done under ether anesthesia. Thirty-six hours af- 
ter operation she complained of pain in the right 
side of her chest, and at this time began to cough 
The following day the right lung was dull through- 
out and there were moist mucous rales at the right 
base. The temperature was 102° F., pulse 130. A 
diagnosis of lobar pneumonia was made. On Sep- 
tember 25, 1928, five days after operation, roent- 
geogram showed atelectasis of the right lung, with 
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retraction of the diaphragm and displacement of the 
heart and trachea to the right (Fig. 5). At this 
time the cough became productive and _ large 
amounts of thick, yellow, purulent sputum were ex- 
pectorated. The patient was turned on the left 
side several times daily and placed in Fowler’s posi- 
tion. This apparently did not affect the condition, be- 
cause aeration returned gradually to the lung and was 
not complete on October 4, fourteen days after opera- 
tion (Fig. 6). The cough and expectoration gradually 
subsided within ten days after operation, at which time 
the temperature returned to normal. 





Case 6 


Prig.. 7, 
Partial deflation of the left lung following peripheral 


trauma. 
narrowed. 


interspaces 


are 





Atelectasis of 





The heart is displaced to the left and the 








Fig. 8, Case 7 
the left lung due to paralysis of the 
respiratory muscles following beri beri. 


Case 5—W. B., a negro boy of 18, was operated 
upon November 9, 1928, for a ruptured gangrenous 
appendix. A muscle-splitting incision in the right flank 


was made and the appendix removed and peritoneum 
drained. In order to facilitate drainage, the patient 
was kept in Fowler’s position and constantly on his 
right side. Thirty-six hours after operation his 
temperature was 103° F., pulse 110, respirations 36. 
There was dullness over the whole right lung with 
distant breath sounds and diminished tactile fre- 
mitus. The right intercostal spaces were narrowed 
and hollow and heat displaced toward the right. 
There was no cough until seventy-two hours after 
operation, when he began to expectorate a thick, 
yellow, tenacious sputum. 

It was thought that this patient developed 
atelectasis as a result of diminished respira- 
tory movement on account of his position on 
his right side and that the condition local- 
ized on the dependent side. 

Further proof of bronchial obstruction is 
offered by Tucker,** who removed the secre- 
tion through a bronchoscope, and noted 
rapid improvement in the patients so treat- 
ed. Recently Lee and his co-workers** * 
have produced atelectasis in dogs by the in- 
troduction of the mucus obtained from 
clinical cases. However, they were able to 
do this only after the dogs’ cough reflex had 
been abolished, and it is their belief that the 
removal of this reflex is necessary for the ex- 
perimental reproduction of the condition. 
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Opposed to this view of bronchial obstruction 
by secretion are those who feel that some other 
cause initiates the condition and that mucous 
secretion plays only a secondary role. 

Scott'® believes that some reflex mechanism, 
possibly vasomotor in origin, causes a constric- 
tion of the smaller air passages, and that as a 
result mucus accumulates and a_ bronchitis is 
thereby produced. However, its usual unilateral 
nature is difficult to explain on this hypothesis 
unless we accept his explanation that the two 
sides are affected to a different degree. In this 
connection the observations of Scott and Joel- 





Fig. 9, Case 7 
atelectasis has disappeared 
resumed its normal position. 


The and 


and is a little higher than on the right side. 


son*° are noteworthy in that “the posture of the 
patient seemed to determine the location which 
was uniformly in the dependent lung.” Further 
proof of a vasomotor reflex causing constriction 
is offered in the necropsy findings in the patients 
of Bergamini and Shepard.** Their two patients 
suddenly stopped breathing during the course of 
abdominal operations and all efforts at resuscita- 
tion failed. Necropsy was immediately done in 
each case. There was complete bilateral atel- 
ectasis of the lungs. There was no evidence of 
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bronchial obstruction nor any collection of mu- 
cus or secretion. There was a uniform dilation 
and engorgement of the capillaries, arterials and 
venules. The epithelial cells lining the alveoli 
and bronchioles were swollen and_ hydropic. 
They raise the question whether this condition 
is identical with or closely akin to angioneurotic 
edema. 

Churchill believed that weakened respiratory 
force, as seen in post-operative conditions, com- 
bined with bronchial obstruction is the cause 
of atelectasis. 

The following case is reported as an example 
of atelectasis probably due to some reflex 
phenomenon, and not complicated by a 
purulent bronchitis. 

Case 6—A. R., a white section foreman of 44, 
entered Wesley Memorial Hospital October 18, 
1926. Three days before, as a result of a railroad 
accident, he suffered a fracture-dislocation of the 
left humeral head and a fracture of the left tibia. 
There was no evidence of trauma to the chest other 
than a superficial bruise in the axilla. There was 
no respiratory difficulty, no cough, no cyanosis, but 
the left side of the thorax was markedly retracted, 
and the intercostal spaces were hollowed and nar- 
rowed. The apex of the heart was in the left an- 
terior line, and the trachea was displaced toward 
the left. The lung showed impaired resonance on 
percussion and the breath sounds were weak and 
distant (Fig. 7). 

The intrapleural pressure was estimated and 
found to be minus 8 mm. of mercury on expiration 
and minus 10.5 on inspiration on the affected side. 
On the non-affected side the pressure ranged from 
minus 6 to minus 8 mm. of mercury. Three days 
later the left chest had regained its shape and the 
mediastinal structures had returned to their normal 
position. The resonance of the lung had returned 
and the breath sounds were normal. 

Ten days later an open reduction of the humeral 
head was done under ether anesthesia and was not 
attended by any pulmonary complications. 

A case such as this certainly suggests 
some reflex nervous phenomenon as a cause. 
It is possible that the peripheral injury in 
some way produced vagal stimulation, which 
has been shown by Dixon and Brodie** to 
cause bronchoconstriction. However, if ate- 

lectasis is already established, it has been 
shown by Scott'® that atropin does not favorably 
influence the condition, which would lead to the 
belief that the bronchoconstriction was not initi- 
ated through the vagus. 


Cases of this type where atelectasis followed 
peripheral wounds were frequently seen during 
the war, and many were reported by Bradford.”* 


Decreased Respiratory Force.—West* clearly 
pointed out that children with wasting diseases 
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frequently developed atelectasis because of weak- 
ness of inspiratory power. This theory was 
fully elaborated by Pasteur,’ who noted lung 
collapse in post-diphtheritic paralysis of the dia- 
phragm. Churchill'® reports a case of atelectasis 
following paralysis of the intercostal muscles 
from a high transverse myelitis and points out 
that restriction of respiratory muscles from pleu- 
ritic pain may also produce the condition. 

It must be remembered, however, that mas- 
sive collapse of the lungs of the acute fulminat- 
ing type is clinically different from a relative 
airless condition frequently found at the bases 
of the lungs following operation, or as Briscoe’? 
claims as ‘“‘a natural sequence of prolonged quiet 
breathing in the supine position.” 

That massive atelectasis may result from pa- 
ralysis of the respiratory muscles is illustrated 
by the following case: 

Case 7A negro boy of 19 entered the Hospital of 
the Atlanta Federal Penitentiary October 14, 1927. His 
condition was diagnosed as beri beri by Nellans 
and Massee.*9 The extensor muscles of his thighs and 
legs were completely paralyzed and he developed a 
bilateral wrist drop. There were diminished tactile 
fremitus, dullness and diminished breath sounds over 
the entire left chest. Exploratory puncture revealed no 
fluid. Roentgenogram of his chest showed the whole 
left side to be obscured by a dense shadow and the 
heart to be completely on the left side (Fig. 8). He 
was seriously ill for forty days, following which he 
began to improve and the chest completely cleared up 
except for a paralysis of the left diaphragm (Fig. 9). 

Signs and Symptoms.—From the cases de- 
scribed, the signs and symptoms are seen to be 
extremely variable, depending on the severity 
of the condition and the extent of lung involve- 
ment. On this account Scott!® divides the cases 
into (1) fulminating, (2) moderate to severe, 
and (3) latent forms. The onset is usually 
sudden. There may be pain in the chest, cyano- 
sis, a rapid rise of temperature, pulse and respira- 
tion. The patient appears frightened, anxious, 
and apparently acutely ill, or the symptoms are 
so mild that it is not suspected unless the chest 
is examined. 

On inspection the patient will be seen to lean 
toward the affected side and will invariably as- 
sume this position soon after being placed 
straight in the bed. There are diminished or 
absent respiratory movements of the affected 
area. The intercostal spaces are hollow and 
narrower than on the normal side. The one 
most important finding is the displacement of 
the apex beat toward the side of the lesion. 


On percussion, the lung is flat or dull, de- 
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pending on the degree of deflation. Dullness 
due to mediastinal structures and to retracted 
diaphragm can be made out, but the note over 
the displaced trachea will be that of “wooden 
tympany” and may suggest abscess. In com- 
plete deflation the areas of mediastinal and pul- 
monic dullness merge. 

Auscultatory findings vary with the severity 
and stage. Breath sounds and vocal fremitus 
may be decreased, absent or amphoric in char- 
acter. This difference will depend on the pat- 
ency of the bronchi; where they are open the 
breathing is tubular, but when filled with mucus 
the sounds are absent or decreased. 


Differential Diagnosis.—It is seen that these 
signs and symptoms, together with the picture 
of respiratory distress, may readily be confused 
with pneumonia. This mistake is avoided if 
due attention is paid to mediastinal displace- 
ment. The acute onset of respiratory distress 
must be differentiated from pulmonary and coro- 
nary infarction, embolism, and acute dilatation 
of the heart, and the dull, immobile chest from 
pleural effusion or empyema of the pleura. 


The roentgen ray findings will assist greatly 
in the differential diagnosis, especially in those 
patients with incomplete deflation. The inter- 
costal narrowing over the affected area can be 
accurately compared with the normal side and 
the displacement of the heart and trachea and 
the retraction of the diaphragm clearly seen. 


It has been shown*® that the intrapleural pres- 
sure is definitely lowered on the affected side, 
and where doubt exists an estimation of this 
pressure will differentiate atelectasis from other 
conditions which may be confused with it. 


Clinical Course —As a rule the condition sub- 
sides by lysis. After a rapid rise, the tempera- 
ture, pulse and respirations remain high for a 
period of from three to ten days and then grad- 
ually subside. Occasionally there is rapid im- 
provement in the signs and symptoms by crisis, 
but slow resolution is the rule. Rarely, after a 
return of aeration, deflation again takes place. 

Prognosis in the unilateral cases is almost uni- 
versally good, unless complicated by pleurisy or 
pneumonia. [In the cases of bilateral sudden 
collapse as reported by Bergamini and Shepard** 
the outcome must be necessarily fatal. 


Treatment.—Mild and uncomplicated cases 
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usually recover in a few days without treat- 
ment. Therefore, the wisdom of any attempt to 
overcome the condition mechanically is to be 
questioned. Scott!® tried the effects of atropin, 
which resulted in an increase of the atelectasis. 
Morphin should be given for symptomatic relief 
and oxygen given if the cyanosis is marked. 

With the lung collapsed and the finer bron- 
chioles plugged with mucus, it is unlikely that 
forced expiratory exercises will have any effect 
other than further to expand the normal lung 
and thus increase the mediastinal displacement. 

Tucker,** Lee** and their co-workers advocate 
removal of the bronchial secretion by means of 
the bronchoscope, but this seems rather radical 
treatment for a condition which is usually self- 
limited without treatment. 

Sante*! advocated the simple procedure of 
rolling the patient back and forth on the unin- 
volved side, and stated that it had proved suc- 
cessful in promptly re-establishing aeration in 
the lung. Roentgenograms made at a few min- 
ute intervals after this procedure certainly prove 
his contention, but it was unsuccessful in Cases 
3 and 4 of this series. 

Recently Scott and Cutler®? have suggested a 
post-operative regimen consisting of hyperven- 
tilation by carbon dioxid following anesthesia, 
Fowler’s position, and a frequent change of po- 
sition as a prophylactic measure, and they re- 
port one case where fully developed atelectasis 
was temporarily benefited by hyperventilation. 
If the theories of those who believe in decreased 
respiratory force are accepted, such measures 
should be of value. 


The Mechanical Factors Involved in Atelecta- 
sis —The physiology of respiration is intimately 
concerned with the maintenance of definite pres- 
sures both within the lung and in the pleural 
spaces. Moreover, the alteration of intrapleural 
pressure affects the intrapulmonic pressure and 
vice versa. It has long been observed clinically 
and was lately experimentally proven by Gra- 
ham** that a change of pressure in one pleural 
space affects the other space to an almost equal 
degree. 

Normally the pressure within the lungs varies 
from minus 2 mm. of mercury on inspiration to 
plus 2 mm. of mercury on expiration. In the 


intrapleural space there is normally a negative 
pressure, ranging from minus 6 mm. of mercury 
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on inspiration to minus 2 mm. of mercury on 
expiration. 

In atelectasis it is evident that the lung and 
chest wall are collapsed and that the diaphragm 
and mediastinal structures are displaced toward 
or into the affected side. A question of interest 
and importance is whether the collapse of the 
lung is active and the movement of the other 
structures are secondary to it, or whether the 
collapse of the chest wall is active and the un- 
derlying lung merely passively compressed. 

Pasteur,” and later Bradford,’ believed that 
the retraction of the chest wall and diaphragm 
was active, while Elliott and Dingley™ disagreed 
with Pasteur’s theories on the ground that only 
an active collapse of the lung with a subsequent 
lowering of the intrapleural pressure would 
cause mediastinal displacement toward the side 
of the lesion. In other words, if the chest wall 
collapses upon the lung, the pressure will be 
raised and the mediastinal structures displaced 
away from the area of collapse, but if an active 
deflating force occurs within the lung, then the 
chest wall, diaphragm and mediastinum are dis- 
placed toward the area of collapse. 

With these facts in mind it seems evident 
that atelectasis must be due to some deflating 
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Fig. 10 
Diagram representing the lowered intrapleural pres- 
sures in three cases of massive atelectasis, as 
compared to the normal pressure. 
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force within the lung itself. This deflation would 
be brought about by absorption of the residual 
air by the pulmonary circulation, provided there 
was no inspiration or expiration. Such a cessa- 
tion of respiration would take place if respira- 
tory movements ceased or if the bronchi were 
occluded. 

As a proof that the collapse is due to active 
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pulmonic deflation with a consequent lowering 
of the intrapleural pressure, an estimation of 
this pressure has been made in four cases. In 
each there was a marked lowering of the pres- 
sure, thus accounting for the physical signs of 
rib retraction and mediastinal displacement to- 
ward the side of greater negative pressure (Fig. 
10). 
SUMMARY AND CONCLUSIONS 


(1) Atelectasis of the lung following opera- 
tion or trauma has been long recognized, but 
only of late years has been the subject of inten- 
sive study. 

(2) Numerous theories as to its cause have 
been advocated, the most probable being bron- 
chial occlusion, respiratory paralysis, or reflex 
nervous phenomenon. 

(3) Seven cases are here reported: one fol- 
lowing bronchial occlusion by metastatic nodule, 
four following operation under ether anesthesia, 
one following peripheral trauma, and one follow- 
ing paralysis of the muscles of respiration. 

(4) While bronchial occlusion is practically 
always present, it is probable that some reflex 
nervous phenomenon is the initial cause of the 
condition and that bronchial occlusion by mucus 
is secondary. : 

(5) The most important signs are retraction 
and immobility of the chest wall with mediastinal 
displacement toward the side of the lesion. 


(6) The retraction of the chest wall and the 
mediastinal displacement are secondary to an 
active deflation of the lung, as is evidenced by 
a marked lowering of the intrapleural pressure. 
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DISCUSSION (Abstract) 


Dr. J. M. T. Finney, Jr., Baltimore, Md.—Massive 
atelectasis is of rather rare occurrence. I have seen 
only two cases in the last eight years, both occurring 
in individuals who were rather poor anesthetic risks. 
They were both very obese and _ thick-necked, and 
throughout the anesthetic were poor breathers. The 
one case was a rather extensive dissection of the glands 
of the neck for metastatic carcinoma, the patient a 
man in the middle fifties. He was quite cyanotic and 
had marked rattling of mucus throughout the opera- 
tion. On return to his room the administration of oxy- 
gen was begun almost immediately, but he died within 
four hours. At necropsy we found a complete collapse 
of the right lung. 

The other case occurred following extensive resection 
of the stomach in a man in the sixties, who was quite 
short and stout and a poor breather throughout the 
operation. He developed signs which were thought to 
be those of post-operative pneumonia about thirty-six 
hours after the operation. Within another twelve hours 
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it was recognized as a massive collapse of the left 
lung. Unfortunately, he also developed a_ paralytic 
ileus, and while the chest condition improved somewhat, 
he died on the ninth day after operation. Necropsy 
revealed a not quite complete atelectasis of the left lung 
and a tremendously distended bowel, without any ob- 
struction or peritonitis, a true paralytic ileus. 

I have been wondering whether possibly the more 
restricted types of atelectasis, the so-called lobular or 
alveolar forms, may not occur much more frequently 
than we realize. We all see cases in which within 
thirty-six to forty-eight hours following operation there 
is the development of very fulminant post-operative 
“pneumonia,” a spotty “bronchopneumonia,” which dis- 
appears within a comparatively few hours much more 
rapidly than we would expect a pneumonia to disap- 
pear. Is this not more probably the lobular type of 
atelectasis, a plug of mucus stopping up a small bron- 
chus and producing these symptoms. 

Another thing that has always interested me in mas- 
sive atelectasis is the rare development of true pneu- 
monia or of lung abscess following the collapse. It 
seems to me this offers a very good medium for the 
development of either one or both of these, but so 
far as I know they are of rare occurrence except where 
we have an atelectasis due to plugging of the bronchus 
by a foreign body. 

Dr. Howard E. Ashbury, Baltimore, Md—Dr. Elkin 
refers to reduced pressure in massive collapse, which, 
while correct, is misleading. In normal individuals pul- 
monary expansion and the normal relationship of the 
thoracic organs are maintained by atmospheric pressure 
exerted intra-pulmonarily via the trachea and the suc- 
tion, equally exerted in both pleura by negative pres- 
sure, the average normal being between minus 40 
and minus 70 mm. of water or minus 2.54 and 5 mm. 
of mercury. Release of this suction by entrance of air 
into the pleural cavity is followed by collapse of the 
lung as in pneumothorax and the negative intrapleural 
pressure is lowered or it may become positive. If the 
free passage of air in and out of the lung is prevented 
by bronchial obstruction, the alveolar air is absorbed 
and the negative intrapleural pressure rises rapidly on 
the affected side (often as high as minus 450 mm. of 
water). So great may this suction become that the 
water in the manometer may be sucked into the pleural 
cavity before the needle can be withdrawn. As _ the 
negative pressure increases, the lung is drawn tightly 
against the chest wall, drawing the heart and vessels 
along with it into the affected side of the chest. Hab- 
liston and Farris advise injection of filtered air into 
the pleural cavity on the affected side to decrease nega- 
tive pressure and for the relief of dyspnea and cyanosis, 
which results from lessened gaseous interchange in the 
over-distended contralateral lung, and also to replace 
the trachea toward the midline when bronchoscopy is 
contemplated. 


Dr. Elkin (closing) —No one doubts that if the bron- 
chus is experimentally occluded atelectasis will result. 
Clinically most cases of atelectasis expectorate a thick, 
tenacious sputum which has probably occluded the 
bronchus. However, it has never been satisfactorily 
proved that bronchial occlusion is the primary cause of 
the condition. Some other factors, such as a decreased 
respiratory force, or a reflex nervous phenomenon, may 
be the cause of the obstruction. The intrapleural pres- 


sure is decreased, which is only another wavy of saying 
that the negative pressure is increased. 
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CARBUNCLE OF THE KIDNEY* 


By Tuomas D. Moore, M.D., F.A.C.S., 
Memphis, Tenn. 


Carbuncle of the kidney may be defined as 
an area of circumscribed, conglomerate suppu- 
rating foci in the renal cortex, of hematogenous 
origin, usually caused by the Staphylococcus 
aureus, and secondary to an infectious lesion 
elsewhere in the organism. It is a rare clinical 
entity which merits wider recognition. Its unfa- 
miliarity is evident from a number of cases re- 
ported as metastatic septic processes of the kid- 
ney, the history and pathologic features of which 
correspond closely to that of renal carbuncle. 
It must not be confused with perinephric ab- 
scess, septic infarct, abscesses of the kidney, sin- 
gle or multiple, or focal suppurative nephritis as 
originally described by Brewer.1| The term car- 
buncle of the kidney was coined by Israel,” who 
first described the disease in 1901. He noted 
the striking similarity of the condition to a car- 
buncle of the skin. The general acceptance of 
the term is evident from its employment by 
Barth,* Colmers,t Kretschmer,® Thompson® and 
others. From the English and German litera- 
ture only 31 cases could be collected. There are 
casual references to 21 others, however, some in 
the Russian literature, but the details are lack- 
ing. The few cases reported may denote not 
only the rarity of the disease, but may be con- 
strued also as indicating the difficulty of diag- 
nosis. There is good reason to suspect that the 
condition is often overlooked, especially when 
associated with perinephric abscess which is a 
frequent complication. Habein,’ in a recent re- 
view of 44 cases of perinephric abscess of extra- 
renal origin, noted that there was a history of 
recent lesions, such as boils, carbuncles and su- 
perficial abscesses in 23. The real incidence of 
such infections probably is much higher, as they 
are often insignificant and easily overlooked by 
the patient. Richardson* collected 109 cases of 
perinephric abscess of extra-renal origin. He 
observed that furuncles preceded the abscess in 
55 cases, and carbuncles in 10. Israel® Barth,* 
Eisendrath®? and others, after draining a peri- 
nephric abscess, suspected a cortical renal infec- 
tion because of continued pyrexia and subse- 
quently found a renal carbuncle on exploration 
of the kidney. It is noteworthy that perinephric 
abscess was present in 10 of the 31 cases of 





*Read in Secticn on Urology, Southern Medical AS- 
sociation, Twenty-Second Annual Meeting, Asheville, 
North Carolina, November 12-15, 1928. 
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renal carbuncle, detailed accounts of which were 
available. To the 31 cases already reported, 
two cases are here added. 


CASE REPORTS 


Case 23,920.--A woman, aged 33, on June 14, 1926, 
developed marked pain and tenderness in the right loin, 
associated with fever and urinary frequency. About six 
weeks before there had been a large boil 
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months rigors, fever and increased loin pain occurred, 
each time responding promptly to continuous ureteral 
catheter drainage (see Fig. 1). The leucocyte count 


varied from 14,200 to 16,525. A right pyelogram dis- 
closed a moderate degree of pyelectasis. There was 
no apparent distortion of the calices. A cortical renal 


infection was suspected and on two occasions mercuro- 
chrome was given intravenously. Marked reaction oc- 
curred each time, but there was no appreciable benefit. 





on the right side of the neck. May 24, 

1926, she had been delivered after a a 
normal pregnancy, the only unusual in- vee 
cident being the necessity for low for- at 

ceps assistance after a prolonged period on 

ef labor. Catheterization was | 
sary the first two days following par- rat 
turition, the puerperium otherwise be- = 

ing considered normal. On the four- i 
teenth day she was up and about and mois 


was discharged from the hospital. One 
week later a dull pain in the right loin 
was experienced, which was felt through 
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the bladder. The urine was _ blood- nN 


tinged. The temperature rose to 102° rs 

F. In the right renal area, both pos- 

teriorly and anteriorly, marked tender- yon OE OD em TIE engine ory 
ness was elicited. The urine contained en were 


oe 
much pus and an occasional erythro- 
cyte. A roentgen ray examination of 
the urinary tract was reported nega- 
tive. The non-protein nitrogen of the 
blood amounted to 29 mg. for each 100 
c. c. June 18, 1926, cystoscopic exam- 
ination revealed a bladder descensus of 
moderate degree and 150 c. c. of resi- 
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dual urine. The base of the bladder 
was filled with sedimented purulent 
urine. A wax tip catheter revealed no 


evidence of calculus in the ureter. No. 0 
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5 catheters were passed to the kidneys 
and a retention of 30 c. c. of clear urine 
found in the right renal pelvis. No. 
retention was demonstrated on the left. 
The following data on the kidneys was 


obtained: 
RIGHT LEFT 
Pus: five cells per high Two cells per high power 
power field. field. 
Erythrocytes: occasional. Few. 


’Phthalein: appeared in 4 Appeared in 4 minutes, 
minutes. 

*"Phthalein excretion: 
in 15 minutes. 

Culture: Staphylococcus 
aureus and B. Coli. 


100% 14% in 15 minutes. 


Sterile. 


A diagnosis was made of small right hydronephrosis, 
infected; moderate cystocele with 150 c. c. residual 
urine, and acute diffuse cystitis. The bladder was irri- 
gated daily and oral medication prescribed for the 
renal infection. June 26 the right renal pelvis was 
drained and lavaged. The urine contained only an 
occasional pus cell, although the temperature ranged 
from 102 to 104°. A No. 6 catheter was left in the 
right ureter for 48 hours for continuous drainage and 
medication. The temperature and pulse rate returned 
to normal for a period of five days, when a rigor and 
fever recurred. An indwelling ureteral catheter was 
employed again with prompt benefit. Dull pain 
in the loin persisted and at irregular intervals varying 
from two to fourteen days during the following three 


Temperature and pulse curves indicative of a septic process. 
the evidences of temporary benefit derived 
lying ureteral catheter and also the prompt 
nephrectomy. 


Fig. 1, Case 1 


Note 
from use of an in- 
recovery following 


On August 11 a blood transfusion was given because 
of moderate secondary anemia and also with the view 
of increasing the general resistance. On September 18, 
after a severe rigor and fever, an exploration of the 
kidney was decided upon. 


Operation.—A postero-lateral incision was made under 
ethylene anesthesia. The kidney was slightly smaller 
than normal and somewhat edematous. The pelvis was 
moderately dilated. In the middle of the convex border 
of the organ was a dark softened area, about 3 cm. in 
diameter, surrounded by a hemorrhagic zone (Fig. 2). 
The renal capsule over this area was considerably 
thickened, but had not perforated. Nephrectomy seemed 
definitely indicated and was carried out without inci- 
dent. Convalescence was uneventful and the patient 
was permitted to leave the hospital ten days later. 
Three months later a repair of the cystocele and peri- 
neum was effected. She has been observed many times 
since the nephrectomy and has remained entirely well. 

Pathological Report —(By Dr. N. E. Leake, Patholo- 
gist, Baptist Memorial Hospital.) The kidney is 
slightly smaller than normal size, dimensions 10 x 5.5 x 
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5 cm., weight 118 grams. There are a number of vas- 
cular adhesions over the capsule and an area of dark 
discoloration on the convex border. On cut section 
the pelvis and calices are moderately dilated. The mu- 
cous membrane is slightly thickened and gray. A 
dark area having a yellowish center 2.5 cm. in diameter 
surrounded by a hemorrhagic zone is found in the 
cortical portion near the convex border. The remainder 
of the medullary portion is practically of normal color 
and consistency. 

The microscopic examination under low magnification 
reveals throughout the dark indurated zone irregular 
areas of complete necrosis and disintegration of the 
kidney structure which has been replaced by multiple 
miliary abscesses. The cells nearer the periphery of 
the lesion show a lesser degree of degeneration, al- 
though the intertubular spaces are diffusely infiltrated 
with leucocytes and extravasated blood. Many of the 
tubules contain a homogenous eosin staining material 
through which leucocytes are scattered. Under higher 
magnification the cellular exudate is composed of poly- 
nuclear leucocytes and endothelioid cells which replace 
the kidney tissue and fill the tubules in the central part 
of the dark area. 

Summary.—There are multiple abscesses in a localized 
area without liquefaction, absence of a definite zone of 
granulation tissue, the so-called pyogenic membrane, 

















Fig. 2, Case 1 


Cross section of kidney showing carbuncle near surface 
of convex border. Note distance from renal pelvis 
and the normal appearance of remainder of kidney. 
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Fig. 3, Case 2 
Note the elongated and narrowed lower calix. 
Compare with Fig. 4 


and normal appearance of the remainder of the 
kidney parenchyma. 
Pathological diagnosis is carbuncle of the kidney. 


Case 28,704.—A woman, aged 40, registered at 
The Polyclinic Octeber 11, 1927, because of per- 
sistent fever. Five weeks before an abscess ap- 
peared on the left elbow, which was incised and 
drained. A few davs later an abscess developed 
over the left mastoid region. This was _ incised, 
following which fever appeared which has been 
constant, at times reaching as high as 106° F. 
Recently a dull pain appeared in the right loin, 
felt through and through, associated with moderate 
frequency of urination. Physical examination re- 
vealed healed scars of the recent abscesses. The 
heart and lungs were normal. The right kidney 
was easily palpable and was moderately enlarged 
at the lower pole, which was very tender. The 
tenderness was felt posteriorly as well as anteriorly. 
A urinalysis of a catheterized specimen was re- 
ported as follows: specific gravity 1.014, acid reac- 
tion, trace of albumin, no sugar, numerous pus 
cells and a few erythrocytes. The leucocyte count 
was 16,500. The Widal test was negative. A pure 
culture of Staphylococcus aureus was obtained from 
the blood. The blood urea was 45 mg. for each 
100 c. c. A roentgen ray examination of the urin- 
ary tract was negative. Cystoscopic examination 
revealed a moderately inflamed bladder. Clear 
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urine was emitted by both ureteral orifices. The follow- 
ing data were obtained on examination of the kidneys: 


RIGHT LEFT 
Indigo-carmine: appeared Appeared in 24% minutes 
in 3% minutes’ with with deep concentra- 
slightly diminished con- tion. 


centration. 
Pus: occasional cell. Occasional cell. 
Erythrocytes: numerous. Few. 
Culture: Staphylococcus Sterile. 

aureus. 


A right pyelogram (Fig. 3) disclosed a definite nar- 
rowing and elongation of the lower calyx; otherwise 
it was essentially normal. A diagnosis was made of 
Staphylococcus aureus septicemia with a localized meta- 
static cortical infection of the lower pole of the right 
kidney, probably a carbuncle. Exploration of the 
kidney was considered, but because of the blood stream 
infection it was decided first to give mercurochrome 
intravenously. Eight days after admission to the Hos- 
pital, during which time the temperature ranged from 
101 to 103° daily, 20 c. c. of 1 per cent mercurochrome 
solution was injected into a vein. A sharp reaction 
foliowed with temperature of 103.8°. The fever grad- 
ually disappeared within the next few days (Fig. 5) 
and she soon felt much better generally. The enlarge- 
ment of the lower pole of the right kidney and the 
local tenderness rapidly disappeared. The right pyelo- 
gram was repeated 17 days later with the interesting 
revelation of a reversion to normal of the lower calyx 
(Fig. 4). No renal infection could be demonstrated. 
Phenolsulphonephthalein appeared in 4 minutes from 
each kidney: 17 per cent from the right and 12 per 
cent from the left was excreted in 15 minutes. Six 
weeks later her general condition was excellent, no 














Fig. 4, Case 2 
Pyelogram made seventeen days following in- 
travenous medication. Compare with Fig. 3 
and note normal lower calix. 
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renal infection was present, the kidneys were function- 
ing normally and equally. One year later she consid- 
ered herself entirely well. 

It is admitted that the diagnosis of renal car- 
buncle in this case may be questioned. For 
obvious reasons pathologic proof is lacking. The 
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Fig. 5, Case 2 
Temperature and pulse indicating rapid recov- 
ery following intravenous medication. 


clinical diagnosis of carbuncle, however, seems 
justified in view of the history of recent ab- 
scesses of the skin, followed by pain in the 
renal area; Staphylococcus aureus recovered 
from the blood and from the urine of the in- 
volved kidney, the function of which was di- 
minished; a palpable enlargement and _ tender- 
ness of the lower pole of the kidney with a cor- 
responding deformity in the pyelogram, which 
disappeared after intravenous chemotherapy. 


ETIOLOGY 


Men are more commonly affected than 
women. Of 33 cases, including the two here- 
with reported, there were 12 women and 21 
men. Barth,® Beer'® and Colmers* report cases 
in children aged 10, which is the youngest age 
recorded. Zinn'! and Reschke'* each had pa- 
tients of 55 years, which is the most advanced 
age recorded. Most cases occur between the 
twentieth and fortieth years. Trauma may be 
a factor, illustrated by the cases of Thompson® 
and Smirnov,'* in which the kidney region had 
been the site of a recent injury. Brewer’ dem- 
onstrated that trauma to the kidney previous 
to injection of bacteria practically always leads 
to localization in that organ. The greater inci- 
dence of the disease in men may be explained 
perhaps by their greater exposure to trauma. 


The primary focus is usually a superficial le- 
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sion caused by the Staphylococcus aureus. In 
many instances the lesion was slight, was self- 
treated, and had healed prior to the onset of 
the renal symptoms. Of 33 cases, including 
the writer’s, furuncles were mentioned in ten 
as the probable source. Carbuncles in 
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a localized area having but little tendency to 
fusion, although the numerous smaller purulent 
foci may be closely grouped about a large 
abscess. The lesion is surrounded by a zone 
of deep congestion which quickly merges with 





various locations occurred in eight cases 
and infected fingers and paronchyia in five. 
Smirnov’ advanced the theory that acute 
respiratory infections may be a focus and 
ascribed three of his cases to such a condi- 
tion. In five cases the nature of the initial 
lesion remained obscure. It is probable 
that these represent a group in which the 
septic focus was a small, insignificant boil, 
which was overlooked or forgotten by the 
patient. 


PATHOLOGY 


In gross appearance a renal carbuncle 
closely resembles the ordinary one of the 
skin. This observation, originally made 
by Israel,? has been repeatedly commented 
on by more recent writers. The lesion be- 
gins in the cortex as an interstitial infec- 
tion. The growth of the process is usually slow, 
but in exceptional cases may be comparatively 
rapid. In cases of Israel? and of Jordan™ the 
renal symptoms began simultaneously with car- 
buncles of the neck and gluteal region, respec- 
tively. On the other hand, local renal symp- 
toms may not appear until several weeks after 
a septic focus has disappeared. The virulence 
of the organism and the resistance of the host 
are the important factors in the rate of develop- 
ment. There are numerous suppurative foci in 


Note 





Fig. 7 
the gradual merging of the lesion with the renal 
parenchyma, the marked leucocytic infiltration, and the 
absence cf liquefaction. (X 100.) 


normal kidney tissue. The uninvolved portion 
of the organ remains normal to a surprising 
degree. The carbuncle shows little tendency to 
invade the renal pelvis, but rather spreads to 
the capsule, where perforation frequently gives 
rise to a perinephritis or perinephric abscess. 
Rarely more than one carbuncle may exist 
in a kidney, as occurred in a case recorded 
by Smirnov;!* two carbuncles occupied the 
upper pole of the organ. The _ condition 
may be bilateral, as Kretschmer® reported, 

One other case of bilateral involvement, 








Fig. 6 
of lesion 


Section through margin 
(X 100.) 


perforate capsule. 


showing tendency 


that of Rjasanzewa, is referred to by 
Voss.!° Microscopically the purulent foci 
have the usual characteristics of suppura- 
tive lesions: necrotic debris, closely packed 
infiltrating leucocytes, and innumerable 
staphylococci. A marked fibroblastic reac- 
tion surrounds the zone of leucocytic infil- 
tration and the blood vessels of the area 
are dilated. The renal tissue adjacent to 
the process shows very little change. There 
is no distinct pyogenic membrane like that 
which occurs in abscess formation. The 
Staphylococcus aureus is usually found in 
pure culture in the areas of necrosis. 





CLINICAL FEATURES 


sa The onset of the renal symptoms usually 
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occurs from one to six weeks following the initial 
infectious lesion. This interval averaged 31 
days in 25 cases. Pain in the loin may be se- 
vere, but is usually moderate and associated 
with definite tenderness in the costo-vertebral 
angle. In those cases complicated by _peri- 
nephric abscess, localized swelling is also pres- 
ent. Fever accompanies the onset of pain and 
repeated rigors are not uncommon. The tem- 
perature in a majority of cases reaches as high 
as 104° F. Leucocytes of 10,000 to 20,000 is 
the rule. Higher counts occur with perinephric 
abscess. Localizing symptoms may be almost 
absent. Beer’? reported such a case, which was 
carefully studied under hospital supervision over 
a period of 34 days before the true nature of 
the disease was established. Frequently the 
urine is entirely negative, which obviously be- 
comes a misleading feature. Of 33 cases the 
urine was essentially negative in 24. Small 
amounts of pus and blood and traces of albumin 
may be present. A negative urinalysis is not 
difficult to understand if one recalls that the 
carbuncle is usually limited to the cortex and 
that the uninvolved portion of the kidney is 
essentially normal. The impaired function of 
one kidney revealed by a differential functional 
test may furnish a valuable clue, especially in 
those cases of continued pyrexia with no local 
renal symptoms. 

Evidently pyelography has been employed in- 
frequently. In Mathe’s'® case there was an 
elongation of the upper calyx. In one of my 
cases there was an elongated, narrowed lower 
calyx, somewhat resembling the deformity com- 
monly produced by a neoplasm. In this case, 
the distorted calyx subsequently returned to 
normal following treatment. As in all renal in- 
fections pyelography should be used with great 
caution. 

TREATMENT 


In cases not complicated by perinephric ab- 
scess nephrectomy is usually necessary. Israel* 
and Barth*® each reported cases in which the 
carbuncle was resected, followed by recovery. 
In cases complicated by perinephric abscess, a 
two-stage operation is probably safer, drainage 
being established not only from the abscess, but 
from the carbuncle as well, if possible. At a 
subsequent time nephrectomy can be performed 
with less risk. Of seven cases in which drainage 
was established prior to nephrectomy, all recov- 
ered. Simple drainage was used in nine cases, 
one of which died. A persistence of high fever 
and other toxic symptoms is indication for ne- 
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phrectomy, as was pointed out by Eisendrath.® 
A primary nephrectomy was performed in 13 
cases, including one of the author’s, followed 
by recovery in 11. Death occurred four months 
later in Kretschmer’s® case, on which an au- 
topsy revealed a carbuncle in the remaining 
kidney. My case, which recovered following 
intravenous chemotherapy, is unique, as I have 
been unable to find any other case in the litera- 
ture which did not require surgical treatment. 
From the study of 16 cases, Colmers* advo- 
cates nephrectomy as the treatment of choice; 
of these cases four died following nephrotomy, 
two died without any operation, ten recovered 
following nephrectomy. 


SUMMARY 


Carbuncle of the kidney is an unusual clin- 
ical entity evidently often overlooked because 
of its frequent association with perinephric ab- 
scess, and because of the difficulties of a definite 
diagnosis. The detailed findings from a study 
of 31 collected cases are presented and two ad- 
ditional cases reported. The chief clinical fea- 
tures of the disease are: (a) the recent history 
of a suppurative lesion such as a furuncle or 
carbuncle; (b) the appearance of dull pain in 
the region of the affected kidney, associated with 
tenderness in the costo-vertebral angle, fever and 
sweats; rigors may or may not occur; (c) the 
laboratory findings usually include a_ practi- 
cally negative urinalysis, moderate leucocytosis 
and a positive culture of Staphylococcus aureus 
from the affected kidney, the function of which 
may be moderately diminished. Cases in which 
the carbuncle occupies the upper pole of the 
kidney may display practically no _ localizing 
symptoms. The pathologic features of renal 
carbuncle are well defined. Surgical interfer- 
ence is usually imperative, nephrectomy being 
the treatment of choice. In cases complicated 
by perinephric abscess preliminary drainage is 
desirable prior to nephrectomy. 
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DISCUSSION (Abstract) 


Dr. William A. Frontz, Baltimore, Md.—As Dr. Moore 
brought out, this condition represents a metastasis of an 
existing or healed staphylococcic lesion, such as a car- 
buncle of the neck, paronychia, or occasionally a pye- 
litis. It would seem from a study of the cases that the 
virulence of the bacterium is attenuated, which is borne 
out by the time which elapses between the appearance 
of the carbuncle in the kidney and the pre-existing 
lesion. 

I know of no definite way to make a diagnosis. The 
conditions with which it is likely to be confused are 
multiple abscesses of the kidney and perinephritic ab- 
scess. From the multiple abscesses of the kidney dif- 
ferential diagnosis can be made. In most instances the 
lapse of time between the surface lesion and the kidney 
difficulty is shorter sometimes days instead of weeks. 
The patient is more ill and the organism concerned is 
no doubt of increased virulence. With perinephritic ab- 
scess I do not see how a differential diagnosis could be 
made. In both instances the urine usually is negative. 

I had felt until I heard this paper that the treatment 
was surgical, and that nephrectomy should always be 
carried out. We expect in those cases where abscess 


complicates the condition that the kidney should be 
drained and nephrectomy done later. 

Intravenous use of mercurochrome should be tried in 
many instances before surgical treatment is employed. 
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Dr. Robert W. McKay, Charlotte, N. C—One of the 
things which makes urology the outstanding part of 
surgery is the definiteness and rationale of treatment. 
We cannot effectively treat hematogenous infections 
without knowing whether they are streptococcic or 
staphylococcic. 

We have done a venipuncture on each case with a 
temperature of 101°, or above, for the past two years, 
and Dr. W. W. Scott, now of Rochester, N. Y., has col- 
lected in this way over 100 urological cases with blood 
stream infection. His publication will soon be forth- 
coming. 

In the cultures taken at Brady Urological Institute, we 
obtained a number of bloods infected with Staphylo- 
coccus aureus, in none of which were there any symp- 
toms of carbuncle of the kidney. Why? Perhaps, be- 
cause we were dealing with an attenuated strain, or, 
perhaps, because the body was able to deal successfully 
and in short order with the invading organisms. In this 
connection I wish to call attention to the beautiful way 
in which the kidney has walled of its infection by a 
leucocytic wall, as shown in one of Dr. Moore’s slides. 

Another question that has never been successfully 
answered is this: when the blood stream is infected, the 
invading organisms are certainly thoroughly emulsified 
in the blood stream. Both kidneys are filled with or- 
ganisms. Why, then, have we a unilateral carbuncle of 
the kidney or a unilateral pyelonephritis? Why are 
not both kidneys always infected? Apparently, one kid- 
ney has a lowered resistance, which may be caused by 
poor drainage, or trauma. Brewer, of New York, has 
done some interesting work, in which he first trauma- 
tized the kidney and then injected staphylococci into 
the blood stream. In the traumatized kidney, carbuncles 
resulted; in the kidney in which the resistance had not 
been lowered, no infection resulted. 

In cases of perinephritis abscess with a dead kidney 
we should not do the nephrectomy in one stage, because, 
by operating in a field rich in blood supply the danger 
of septicemia is increased. First, we should drain the 
abscess, and at a later date do the nephrectomy. 


The cause of the so-called carbuncles of the kidneys 
lie either in the degree of virulence of the organism or 
the condition of the patient’s resistance. 


Dr. E. Clay Shaw, Miami, Fla—I have to admit that 
I have never seen, or recognized, a carbuncle of the 
kidney. I have made the diagnosis of carbuncle of the 
kidney twice, and in both instances apparently was 
wrong. The first was an abscess of the kidney which 
cleared up promptly following drainage. The second case 
was an acute condition due to a retrocecal appendix 
that had extended up to about the middle of the kidney. 


How does Dr. Moore account for the inflammation 
in his operated case after use of the retention catheter? 


Dr. David M. Davis, Baltimore, Md—I saw a case 
of carbuncle of the kidney about a year ago. The pa- 
tient could recall no boil or anything that might have 
been a primary lesion, and examination revealed nothing 
but one devitalized tooth. The urine and blood chemi- 
cal analysis were negative. A pyelogram showed a fill- 
ing defect; not an elongation but what might have been 
taken as a text-book illustration of a tumor of the kid- 
ney. The carbuncle involved nearly one-third of the 
kidney, and was evidently considerably older than Dr. 
Moore’s specimen, for it was entirely surrounded by a 
fibrous capsule. Perinephritis was just beginning and 
nephrectomy was done. 

There was a complete double pelvis and ureter on the 
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opposite side, showing that infection does not always 
affect the abnormal organ. 


Dr. Marion H. Wyman, Columbia, S. C.—Dr. Moore 
mentioned that residual urine was found in the kidney 
which had the carbuncle. I am interested to know 
whether the carbuncle caused the residual urine, or did 
not the residual urine cause the carbuncle ? 


Dr. T. M. Davi:, Greenville, S. C—In all of Dr. 
Moore’s slides the spine was straight, and there was no 
obliteration of the angle between the kidney and the 
psoas muscle. In perinephritic abscess there is always 
a marked concavity of the spine toward the side of the 
perinephritic abscess. There is also an obliteration of 
the angle on that side. If the abscess has been present 
for some time there will be a pressure defect of the 
renal pelvis, not like a tumor, but a decrease of the en- 
tire pelvis in the pyelogram. 

As Dr. Moore states, these cases are due to Staphylo- 
coccus aureus, and neo-arsphenamin in 0.6 gram doses 
has been 100 per cent effective in the cases I have 
treated of staphylococcus infection. Boils, carbuncles 
and acne have cleared up under the administration of 
neo-arsphenamin for infection of the urinary tract. In 
a possible carbuncle of the kidney neo-arsphenamin will 
give better results than the use of mercurochrome in- 
travenously. 

Dr. R. A. Hennessey, Memphis, Tenn.—We have seen 
three cases which have conformed to the pathological 
description of renal carbuncle. In two cases nephrec- 
tomy was done with recovery. In a third case a sub- 
cortical abscess was opened and drained. Although the 
patient was in an extreme condition of sepsis, recovery 
and healing followed drainage. While it was apparent 
that marked destruction of the kidney had occurred a 
subsequent pyelogram showed remarkable regeneration. 
Urinary findings were practically negative in all three 
cases. While the latter case may not fulfill the patho- 
logical requirements its pathogenesis was unquestionably 
similar. Each case followed a superficial skin infection. 


Dr. A. Mattes, New Orleans, La—How did Dr. Moore 
differentiate between septic infarct and carbuncle of the 
kidney? It seems to me the pathological condition is 
more nearly that of septic infarction. Again, why was 
not resection attempted ? 


Dr. Moore (closing).—There is definite evidence in- 
dicating that uncomplicated renal carbuncle may be at- 
tended by only slight local tenderness and a moderate 
leukocytosis, whereas with perinephric abscess there is 
prone to be marked tenderness below the twelfth rib 
and a white count of 20,000 or more. The diagnosis 
may remain obscure over a prolonged period because of 
little or no localizing evidence. This was well illustrated 
by Beer’s case which was studied over a period of 
thirty-four days before the kidney was suspected of in- 
fection. That the infecting organism is low in virulence 
is indicated by the usually long interval between the 
appearance of the original focus and of the renal symp- 
toms, and further by the sharp localization of the in- 
fectious process in the kidney. 

As to the benefit observed in Case J from catheter 
drainage, the only explanation I can offer is that in ad- 
dition to the carbuncle present, there was also a hydro- 
nephrosis of 30 c.c. capacity, which evidently was re- 
peatedly re-infected from the cortical lesion and was 
usually promptly relieved whenever free drainage by 
catheter was established. 

Dr. Davis’ case constitutes the thirty-fourth on 
record. 
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Infected residual urine is undoubtediy a common 
source of renal infection, of the so-called ascending type. 
However, I do not believe it was a factor in this case. 
The renal lesion was cortical, evidently of hematogenous 
origin, and there was a definite superficial focus to ac- 
count for it. 

Septic infarct, was considered from the pathologic 
standpoint and seemed definitely excluded from the 
diagnosis. Renal carbuncle is an area of circumscribed 
multiple suppurating foci. Septic infarct is usually a 
single lesion rather than a group of lesions. While both 
are cortical, an infarct has little to suggest carbuncle in 
appearance and the local symptoms are usually indefi- 
nite. 

Dr. Hennessey’s case was probably a large abscess. It 
is important that these should not be confused with 
carbuncle. Abscesses often are amenable to drainage 
while a carbuncle usually requires nephrectomy. In a 
few instances resection of the area has been successfully 
performed but with a high mortality. Colmer reported 
four cases of carbuncle treated by nephrotomy, all of 
which terminated fatally. 

A MODIFIED TECHNIC FOR STAINING 
THE INTERCALATED DISCS OF 
HEART MUSCLE*+ 


By J. Epw1n Woop, Jr., M.D., 
and 
Rosert L. Kino, M.D., 
University, Va. 


Intercalated discs are deeply staining trans- 
verse bands scattered irregularly through the 
fibers of heart muscle. They are apparently 
characteristic of that tissue. The various theo- 
ries concerning their structure and function have 
been discussed, notably by Palczewska,' Heiden- 
hain,” Jordan,* Saphir and Karsner* and Cohn.* 
Whether they represent irreversible contraction 
bands,® growth centers of cardiac muscle,” 
structures brought about by stress and strain® 
or a special nutritive contrivance of heart mus- 
cle'® cannot be discussed here. Nor does space 
permit comment upon their arrangement in car- 
diac hypertrophy’ and atrophy.* That they, 
perhaps, represent the weakest portion of the 
cardiac fiber where rupture may take place** is 
also of interest. This unamplified and rather 
summary statement serves partially to introduce 
the structure under discussion. 

Although routine preparations with the acid 
hematoxylin-eosin and the iron hematoxylin-van 
Gieson combinations usually show the interca- 
lated discs faintly, we have been unable to ma- 
nipulate these stains to give a sufficiently sharp 





*Read in Section on Pathology, Southern Medical 
Association, Twenty-Seccnd Annual Meeting, Ashe- 
ville, North Carolina, November 12-15, 1928. 

+From the Department of Internal Medicine, School 
of Medicine, University of Virginia. 
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and detailed picture of the fiber striations 
and bands. Having occasion to study the 
intercalated discs in a recent investigation, 
we were advised by an_ experienced 
worker!’ in the field to use the Zimmer- 
man technic.'! } 

This technic consists in the fixation of small 
pieces of heart muscle for twenty-four hours 
in a solution of ten parts 25 per cent nitric acid 
and ninety parts of absolute alcohol. The blocks 
are transferred to 94 per cent alcohol containing 
the faintest possible trace of ammonia and washed 
in subsequent changes of 94 per cent until the 
alcohol is neutral to litmus paper. The whole 
block is then carried down to distilled water 
and thence into a 1 per cent solution of hemalum 
(Gruebler tablets) in distilled water, where it is 
left for eight days. Finally the tissue is brought 
back through graded alcohols, embedded in parif- 
fin, cut, fixed on the slides, passed through xylol 
and mounted. 

The staining in toto, the time consumed, 
the hard blocks obtained by the acid alco- 
hol fixation and the lack of sufficient tissue 
to run extra blocks represented our chief 
objections to the Zimmerman technic. We 
have, therefore, modified this technic for the 
staining of formalin fixed cut sections as follows: 
_ (1) Fix the tissue in a 10 per cent solution of formol 
in 0.9 per cent saline (4 per cent formaldehyde) .* 

(2) Embed, cut and affix the sections to glass slides 
as usual. 

(3) Take the slides down to distilled water and trans- 
fer them for one to three hours to a 5 per cent solution 
of iron and ammonia alum in distilled water. This 








Fig. 1 
Heart muscle of rat stained with modified hemalum 
technic. X 310. I, Interealated disc. 
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Fig. 2 


High power photograph of section used in making Fig. 1. 
X 7 


700. I, Intercalated dise. 


step is not absolutely essential, but causes the formol 
fixed sections to take the stain more rapidly. 

(4) Rinse in distilled water and place the slide for 
eight to twelve hours in a 1 per cent distilled water 
solution of powdered hemalum (Gruvebler’s.) The sec- 
tions will now have a deep purple color, and will show 
little detail. 

(5) Decolorize with 0.3 to 0.5 per cent hydrochloric 
acid in 70 per cent alcohol until the sections are a 
light purple, controlling the differentiation under the 
microscope. When the nuclei and discs are suf- 
ficiently plain rinse the slide in distilled water, 
carry up to xylol and mount in balsam as usual. 

Neutral alcohol, iron and ammonia alum 
solution and aqueous acid solutions de- 
colorize sections overstained with hemalum 
very slowly and are of little value as dif- 
ferentiators. As overstaining is essential 
to the proper demonstration of intercalated 
discs in formol fixed sections, a quick and 
efficient decolorizer, such as acid alcohol, 
is necessary. 

The section used in making Fig. 1 and 
Fig. 2 has been prepared by the modified 
method just outlined and under the micro- 


*To this solution add 1 per cent glacial acetic 
acid (1 ec. ec. glacial acetic acid and 99 ¢. ¢. 
fixing fluid). Experiments have shown that the 
intercalated discs stain very poorly when the 
heart muscle has been fixed in neutral or alka- 
line formol solution. When fixation is carried 
out in formol soluticn to which acetic acid has 
been added the discs stain well. The use of 
acid mordants after the tissue has been fixed 
in neutral or alkaline formol solution will not 
cause the discs to stain. 
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scope shows the Z lines and J discs very plainly, 
as well as a beautifully clean-cut picture of the 
intercalated discs. 


Formalin fixed sections stain more diffusely 
with hemalum, require a longer time in the 
stain to bring out the intercalated discs and 
more decoloration subsequently. 
technic is always preferable when 
hemalum is used to demonstrate the intercalated 
discs in heart muscle fixed in formalin. 


A regressive 
staining 


On the other hand, these discs may be stained 
progressively in cut sections by using the Zim- 
merman fixing fluid and by allowing the final 
change of alcohol to remain faintly acid. Sec- 
tions from blocks treated in this fashion may 
be stained in a 1 per cent aqueous solution of 
hemalum as little as three or four hours and 


show very good staining of the discs. Palczew- 
ska' has noted that traces of acid permit a 


longer immersion of the muscle pieces in the 
hemalum without overstaining. This is equally 


true of cut sections. 


Finally, it should be recorded that a 1 per 
cent aqueous solution 
(Grtibler) does not acquire its full staining con- 
centration for 10 to 12 days after the solution 
has been made up. If kept in the usual covered 
staining jar this solution will stain the discs 
successfully over a period of about three months. 
The port wine purple of the original solution 
then acquires a more reddish tinge, fails to stain 
the discs as well, but remains an excellent nu- 
clear stain for some time. This would seem 
to indicate that the stain becomes more acid 
with age, as Mann" has stated that the neutral 
solutions are of greater value for cytoplasmic and 
cell structure, whereas the acid solutions inhibit 
the cytoplasmic staining and increase the nuclear 
reaction. We have not been able to demon- 
strate any change to a more acid state in our 
older hemalum solutions by a universal indi- 
cator (BDH). However, potentiometer read- 
ings have not been made. No explanation can 
therefore be offered by us for this change in the 
older hemalum solutions. 


of powdered hemalum 


Summary.—A simple and precise modification 
of the Zimmerman technic has been described 
which permits formol fixation, the staining of 
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cut sections, accurate differentiation and rela- 
tively rapid execution. 
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DISCUSSION (Abstract) 


Dr. Ernest W. Goodpasture, Nashville, Tenn—A few 
years ago I had occasion to observe the sharp termi- 
nation of necrosis of myocardial cells with the interca- 
lated discs. I got the distinct impression that these 
discs mark off the muscle fibers into physiological 
units. In such studies as this, where one is interested 
in the cytology of the muscle cells, it is well to know 
how to accentuate these units, especially in pathological 
tissue. 

Dr. Harry T. Marshall, University, Va—I had the 
good fortune to see Dr. Wood’s specimens. While the 
microphotographs show up those discs very well, they 
do not do justice to the specimens themselves. They 
are certainly far superior to any other photographs I 
have seen on this subject. 


Dr. Alfred Blumberg, Oteen, N. C.—What is the ob- 
jection to the use of formaldehyde and alcohol? It is 
my experience that sometimes formalin fixation is a 
disadvantage, but I wonder if in this particular in- 
stance formaldehyde and alcohol fixation would not 
work. 

Dr. Wood (closing)—Dr. Blumberg brings up the 
question of the efficiency of the hemalum solution for 
the staining of intercalated discs in heart muscle fixed 
in alcohol-formaldehyde solution. Whereas we did not 
try this method, tissues fixed in this fluid will no doubt 
stain as well as they do when treated with either alco- 
hol or formol as a fixative. 
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DIVERTICULA OF THE DUODENUM* 


By C. H. Heacock, M.D., 
Memphis, Tenn. 


Diverticula of the duodenum were found 14 
times in 1,540 consecutive roentgenologic ex- 
aminations of the stomach and duodenum at the 
Polyclinic, an incidence of 0.9 per cent. A 
study of the frequency of this condition shows 
considerable variation in reports from different 
sources. Whether the material is obtained from 
autopsy records, roentgen ray examinations, or 
surgical findings also influences the reported in- 
cidence. The highest from a large series, 3 per 
cent, is reported by Linsmayer,'* whose statis- 
tics were based upon 1,367 autopsy findings. 
Baldwin* found 15 diverticula in 105 autopsies 
at Cornell and Schuppel'® found seven in a series 
of 45 autopsies, but not another one in the next 
200 examinations. Nagel'® collected 20, or 2.2 
per cent, from autopsies done at the Mayo 
Clinic between July, 1922, and February, 1924. 
Based upon the roentgenologic examination, 
Case® reports 85 diverticula in 6,847 patients; 
Andrews! 26 in 2,200 patients; Spriggs? 10 in 
1,000 examinations; Penhallow'! 11 in 2,200 
examinations; Larimore and Graham!'? 19 in 
3,446 examinations. These, together with my 
series, give a total of 165 diverticula in 17,233 
examinations, or 0.95 per cent. The statistics 
quoted from autopsy records give a total of 83 
diverticula in 2,617 examinations, or a percent- 
age of 3.2. This disparity in frequency would 
indicate that the roentgenologists are overlooking 
about two out of every three cases. 

Herbst® quotes ten theories to explain the 
production of diverticula. The congenital 
type is believed to represent an abortive at- 
tempt to form supernumerary pancreases, or 
are pancreatic Anlage producing local defects 
in the musculature. Acquired diverticula 
are due to traction from without, due to adhe- 
sions or to traction of the liver through the bile 
ducts. Robertson and Hargis'* found that the 
distance between the pylorus and the ampulla 
of Vater was shortened by several centimeters 
in duodenal ulcer. This shortening takes place 
along the superior border, leaving the inferior 
or greater curvature border redundant and fa- 
vorable for the formation of diverticula. 


In addition to true diverticula, Larimore and 


*Read in Section on Radiology, Southern Medical 
Association, Twenty-Second Annual Meeting, Ashe- 
ville, North Carolina, November 12-15, 1928. 
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Graham describe a “pseudo diverticulum” which 
is a redundancy with fixed topography, but with- 
out a defect in the walls of the duodenum. 
They believe this type cannot be differentiated 
from the true type roentgenologically. We 
have had one of this type which was confirmed 
at operation. It gave rather indefinite roentgen 
signs and was reported as “probably a diver- 
ticulum of the second portion.” It is not in- 
cluded in the series of fourteen cases. 

Duodenal diverticula occur most frequently in 
the second portion, the sac being on the greater 
curvature and directed toward the pancreas. 


Pertion of Duodenum 
Author Ist 2nd 3rd 4th Total 
Baldwin 5 59 14 78 
Collected by 
Spriggs 1 
Case 1 
Cole and Roberts.. 3 
Heacock ; 1 


} 
9 i! 
2 
3 


+ 
oT 


ho. > 


1 

This is probably explained by the factors op- 
erative in their production. However, it must 
be remembered that the first and second por- 
tions are most readily studied roentgenologically. 
The third and fourth portions are overlain by 
the barium filled stomach and a diverticula here, 
even if filled, might be easily overlooked. 
Moore!* believes that many of the reported di- 
verticula of the first portion are not true di- 
verticula, but simply pouchings caused by the 
contraction of an ulcer. No cases of pouching 
of the uninvolved portion of the cap in duodenal 
ulcer are included in this series. 


In spite of all the study that has been given 
to these diverticula in recent years, they re- 
main largely of anatomic and roentgenologic in- 
terest. This is especially true of the congenital 
type. The acquired type is more important 
clinically because of its intimate association with 
the common bile duct and the pancreatic duct 
as already pointed out by Bell.? It is usually 
associated with duodenal ulcer, chronic chole- 
cystitis and chronic pancreatitis. 

It is not possible to distinguish the congenital 
from the acquired type at the roentgen ray ex- 
amination and only four of this series came to 
operation. However, the clinical diagnosis was 
chronic cholecystitis in seven of the fourteen 
patients. The diagnosis of duodenal ulcer was 
confirmed by operation in another case. There 
was one case each of chronic appendicitis, of 
portal cirrhosis, and of pernicious anemia. In 


*Two were multiple, occurring both in first and sec- 
ond portions. 


7One was multiple, occurring beth in second and 


third portions. 
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the other three there were no symptoms refer- 
able to the gastro-intestinal tract. When symp- 
toms are present they are usually due to the 
associated disease, but the presence of the 
diverticulum often confuses the picture. Har- 
tung® collected several cases from the literature 
in which there was an associated diverticulitis; 
and also a few cases of duodenal obstruction, 
caused by pressure from the filled sac. 

Although the great majority of diverticula of 
the duodenum are without clinical signifi- 
cance, patients have been relieved of their 
symptoms occasionally by the surgical re- 
moval of them (Forssell and Keys,‘ 
Basch,> E. C. Moore,’® Lewis,’! and 
Lund!*). In the selection of those cases 
which may be benefited by surgery, the 
roentgenologist may be of assistance to the 
surgeon. By observing the presence or ab- 
sence of spasm and local tenderness, he 
may determine if a diverticulitis is present. 
The degree of obstruction to the duodenum 
can be detected. Whether or not there is 
retention in the diverticulum is easily ob- 
served, but it is questionable whether a 
retention is an index to the role of the di- 
verticulum in producing clinical symptoms. 

The roentgen ray offers the only means 
of making a diagnosis before operation. 
The characteristic finding is a localized 
collection of barium with a circumscribed 
smooth border, extra-luminal but usually 
having a demonstrable connection with the 
lumen of the bowel. Frequently, a gas 
bubble overlies a fluid level in the sac. 
During the fluoroscopic examination the 
opaque media can be seen to enter the sac 
from the duodenum. Direct pressure and 
manipyjation will often cause a part of 
the contents of the pouch to flow into the 
duodenum again. Since examination of ex- 
cised diverticula shows no muscular coats or 
very deficient musculature, retention is common. 
The diverticula may be of any size and have 
their ostia at any level. As they become larger, 
their weight is apt to drag them downward so 
that the ostium comes to occupy the uppermost 
portion of the pouch. Often the first suspicion 
of a diverticulum is aroused by the retention 
after the stomach and duodenum are empty. 
This is especially true in those diverticula that 
are retro-gastric. Nine of the fourteen diver- 
ticula in this series showed retention at the five- 
hour observation. 

Any shadow lying in close vicinity to the duo- 
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denum may be mistaken for a diverticulum. 
Cole and Roberts® divide these into two groups: 
(1) those not due to barium and (2) those that 
are visualized as a result of being filled with 
barium. In the first group are all the various 
calculi, gall stones, renal stones, and pancreatic 
stones. Other localized areas of calcification as 
mesenteric lymph glands and even fecaliths must 
be considered. These rarely cast as dense a 
shadow on the fluoroscopic screen as barium sul- 








Fig. 1 


Diverticulum of first portion of duodenum, associated 


with a duodenal ulcer. Proved at operation. 


phate. Manipulation of the patient will estab- 
lish them as distinct from the duodenum and 
palpation will reveal their non-fluid nature. A 
roentgenogram of the abdomen, made on the 
Bucky diaphragm prior to the ingestion of the 
barium, will reveal all shadows dense enough 
to lead to confusion in the differential diag- 
nosis. 

Shadows cast by the barium mixture are of 
the same density and the differentiation of these 
sacs from other barium accumulation is more 
difficult. The latter include the so-called pseudo- 
diverticula, perforated duodenal or gastric ulcer 
with the formation of an accessory pocket, sac- 
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culations due to the contraction of ulcer scars, 
and isolated residues of barium from a previous 
examination in the haustra of the transverse 
colon. Following a fistula between the gall 
bladder and the duodenum, or following a 
cholecyst-duodenostomy, the gall bladder may 
fill with barium and give the appearance of a 
diverticulum. No more important point can be 
raised in the differential diagnosis than a study 
of the ostium and the demonstration of a back 





Fig. 2 
Patient did 
treatment. 


Multiple diverticula. net have surgical 


and forth flow of the media from the lumen 
of the duodenum to the cavity of the sac. Most 
of the lesions which give rise to difficulty in 
the differential diagnosis are situated proximal 
to the second portion of the duodenum. Most 
of the diverticula of the duodenum occur in or 
distal to the second portion. By passing a duod- 
enal tube through the empty stomach and cap, 
the remaining portion of the duodenum can be 
studied to infinitely greater advantage. This is 
the second most important point in the differ- 
ential diagnosis. I recently had a sac which 
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filled up suddenly near the lesser curvature of 
the stomach after the barium was passing freely 
through the pylorus. I was not able to deter- 
mine whether the overflow was from the stom- 
ach into a large niche or accessory pocket, or 
from the third portion of the duodenum into a 
sac. A duodenal tube was passed into the third 
portion of the duodenum after the stomach was 
empty, but the sac about one-third filled. Fill- 
ing the duodenum with barium failed to show 
any connection between the sac and the 
duodenum. Re-administration of barium 
demonstrated that the sac filled from the 
stomach. Whether this was a large per- 
forated gastric ulcer or a gastric diverticu- 
lum has not been proved. 

Attention has been called to dilatation of 
the ampulla of Vater as a concomitant sign 
of cholecystic and pancreatic disease. This 
dilatation has been proved many times 
both surgically and at post-mortem exam- 
inations. But it is questionable whether 
these dilatations can be called true diverti- 
cula because they are not blind sacs. Since 
the most common location for diverticula 
is at the ampulla, doubtless many cases of 
dilated ampullae are called diverticula. No 
reliable method of differentiating them ro- 
entgenologically exists and one small out- 
pouching was excluded from this series be- 
cause it was felt that it might belong to 
the classification of dilated ampulla of 
Vater. 


Undoubtedly an interest in the presence 
of diverticula will lead to their being dis- 
covered more frequently. Most of the 
cases here reported have been found re- 
cently, and in every instance they were 
found only when a special search for them 
was instituted. Too frequently we confine 
all our attention to the cap and neglect to 
study the remainder of the duodenum. 
Their lack of clinical significance cannot be 
offered as an excuse. Every case examined may 
have surgical treatment and the surgeon is en- 
titled to all the knowledge a roentgenologist can 
give him in advance as to anatomy, anomalies 
or pathological conditions. Since they may be 
simulated by conditions of utmost clinical sig- 
nificance, as perforated ulcer, they become more 
than roentgenologic curiosities. In the differen- 
tial diagnosis no procedure is more important 
than the filling of the second, third and fourth 
portions of the duodenum with barium through a 
duodenal tube. 
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DISCUSSION (Abstract) 


Dr. D. B. Harding, Lexington, Ky—The diagnosis of 
duodenal diverticula is purely a radiological problem. 
As Dr. Heacock has stated, there is a considerable de- 
gree of error in the roentgen diagnosis of these lesions, 
and special study is often necessary to demonstrate 
them. The method of filling the duodenum with barium 
through a duodenal tube should be a very valuable 
diagnostic aid. 

As most diverticula are found in adults, it is probable 
that they are not entirely congenital in origin. Re- 
examination of patients in whom diverticula have been 
found, over a period of several years might show changes 
in the lesions which would be of value in determining 
this point. 

The increasing number of reported cases in which 
symptoms have been relieved by surgical removal of 
diverticula suggests that not all of these lesions are 
symptomless. Distention of the thin walled sac during 
vigorous duodenal peristalsis has been thought by some 
observers to cause pain. I have been unable to note 
any appreciable dilatation of diverticula during fluoro- 
scopic observation. However, I have seen two cases in 
which diverticula apparently emptied by muscular con- 
traction of the walls of the sac. 

I have not seen, or at least not recognized, the pseudo- 
diverticulum described by Larimore and Graham. I be- 
lieve this condition could be differentiated from the 
true diverticulum by the shadow of the normal duodenal 
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mucosa, showing evidence of Kerkring’s folds. Most 
true diverticula have a smooth lining unlike the mucosa 
of the normal duodenum. 


Dr. Heacock (closing) —I have never seen shadows 
suggesting valvulae conniventes in these sacs. The 
borders are quite circumscribed, as you have seen. The 
folds of the mucosa are obliterated by the distension 
of the sac. 

I believe the most important point in differentiating 
the pseudo from the true diverticulum is in the study 
of the ostium. The true diverticula have narrow ostia, 
while the pseudo-diverticulum has a base that is really 
the broadest portion of the entire sac. 

Dr. Harding’s observation of peristalsis is certainly 
unusual. The musculature of the sacs is so deficient 
that any effective peristalsis is impossible. 





CHOREA: A CONSIDERATION OF ITS 
VARIOUS FORMS* 


By Bevervey R. Tucker, M.D.,7 
Richmond, Va. 


In the search for the new and odd in medicine 
we are prone to neglect the old and frequent. 
In surveying the literature of chorea I find dozens 
of forms of so-called chorea described. This 
multiplicity of forms is largely due to the error 
of describing the symptom of choreiform move- 
ment as a disease or syndrome. 

Chorea as an entity must, in my opinion, con- 
form to certain definite conditions, and all mus- 
cular movement disorders or symptoms not so 
conforming should be discarded. These criteria 
are: 

(1) Multiple muscular movements which must 
be spontaneous, irregular, involuntary and pur- 
poseless. 

(2) These movements must be reasonably 
traceable to the action upon certain portions of 
the brain: (a) of a toxin from some form of 
infection, (b) of some form of bacterial inva- 
sion, (c) of some hereditary or acquired de- 
generative condition. 

(3) Chorea must be considered in the light 
of an encephalitis. 

Thus are eliminated from the consideration of 
chorea such phenomena as athetoid movements, 
habit or other spasms, the myoclonies, tics, drug 
poisons causing muscular movements, torsions, 
rhythmic movements, functional movements, im- 
itative movements, convulsive movements, tre- 
mors and movements due to disease or injury 





*Read in Section on Neurology and Psychiatry, 
Southern Medical Association, Twenty-Second Annual 
Meeting, Asheville, North Carolina, November 12-15, 
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which are not associated with encephalitis. I 
do not believe that Dubini’s so-called electric 
chorea with its lightning-like movements, con- 
vulsions, atrophy and reaction of degeneration, or 
that Bergerson’s rhythmic movements occurring 
in anemic children should be classified as chorea. 

By the elimination suggested we may confine 
the discussion of chorea to the following seven 
forms: : 

(1) Sydenham’s, or acute infectious chorea. 

(2) Huntington’s, or chronic family chorea. 

(3) Hereditary, or chronic congenital chorea. 

(4) Senile, or arteriosclerotic degenerative 
chorea. 

(5) Chorea gravidarum, or the chorea of 
pregnancy. 

(6) Chorea associated with epidemic encepha- 
litis. 

(7) Chorea of acute infectious diseases. 

Common to all these forms of chorea are ir- 
regular, asynergic, spontaneous, involuntary 
movements. These movements may begin in 
one extremity or locality, but they usually spread 
rapidly to become bilateral. At times, however, 
the movements may remain local or become 
hemi-lateral. The movements may involve the 
muscles of the lips, tongue, palate, neck, trunk, 
extremities and the muscles of respiration. The 
movements may be so slight as to require close 
observation for detection, or so severe as to 
cause, as I once observed, the patient to throw 
himself involuntarily over the eighteen-inch sides 
of a bed, like a caught fish flopping over the 
sides of a boat. 

All of the forms of chorea mentioned may be 
considered due to the action of toxin, infection 
or degeneration upon the cells of some part of 
the central nervous system. All seven forms 
may be considered in the light of encephalitis. 
Autopsy reports in chorea have varied in a re- 
markable degree. It seems quite certain, how- 
ever, that encephalitis occurs in irregular areas 
in these cases and that these areas may, and 
usually do, involve the cerebral cortical cells, 
the basal ganglia, especially the corpus striatum, 
the cerebellum, and the rubro-thalamo-cortical 
extensions of the cerebella pathways. At times 
the pia, the arachnoid and the prefrontal lobes, 
the medulla and the cord may also be involved. 
The capillary blood vessels are frequently di- 
lated and there are present perivascular infiltra- 
tion with punctate hemorrhages and granular 
degeneration. In senile chorea and Hunting- 


ton’s chorea sclerotic patches may be observed. 
We shall now briefly discuss each of the seven 
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forms of chorea, mentioning only certain points 
that appear to be of some special interest. 


Sydenham’s chorea seems so definitely asso- 
ciated with that form of streptococcic infection 
producing arthritis and rheumatoid endocarditis 
that it behooves us to make a diligent search 
for focal infection. This, in our experience, has 
been most frequently found in the tonsils. The 
removal of the tonsils, however, should never be 
done in the presence of an elevation of tempera- 
ture and it is our custom to wait not only until 
the temperature, but also the gross movements 
and endocarditis have subsided. In treatment, 
in addition to the usual rest and isolation, we 
have obtained the best results with tepid soaks 
or packs, ‘salicylates and chloretone. During 
the convalescent stage we give arsenic and mas- 
sage. 


Huntington’s chorea occurs at any age, but 
usually in adults, and mental aberrations, to- 
gether with other cases occurring in the family, 
are outstanding. We recently reported a case.* 
The patient’s movements are less severe if the 
emotions ate not stimulated by exertion or by 
excitement. No treatment is of avail. Death 
may occur as early as three or as late as fifteen 
years after the onset. 


Hereditary or chronic congenital chorea is 
more apt to appear among those who are idiotic, 
imbecile or feeble-minded, but it occurs occa- 
sionally in those whose mentality is quite nor- 
mal. Treatment in these cases is of no avail. 


Senile or arteriosclerotic chorea occurs after 
middle life and is indistinguishable from Hunt- 
ington’s chorea except that there is no family 
tendency toward the disease, and the movements 
and mental disturbances usually appear later in 
life. Mental deterioration occurs as part of the 
disease. We have recently reported a case.* 


Chorea gravidarum, or the chorea of preg- 
nancy, occurs during or shortly after preg- 
nancy. The prognosis is extremely grave and 
future pregnancies should be prohibited. Men- 
tal symptoms seem especially prominent. We 
have recently reported a case with recovery.* 


Chorea associated with epidemic encephalitis 
occurs as part of the encephalitis. It is not so 
common as theoretically would seem probable. 
We have recently had a case in which the en- 
cephalitis began with influenza and was com- 
plicated by severe toxic hyperthyroidism and 
infected tonsils. Marked improvement took 
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place after rest in bed, the administration of 
Lugol’s solution, thyroidectomy and _tonsillec- 
tomy. 

The chorea of acute infectious disease is also 
rare and is due to a complicating cerebritis. It 
may occur during the course of scarlet fever, 
typhoid, diphtheria, influenza, and rarely in 
acute cerebrospinal syphilis. 

Choreic movements have occurred as a com- 
plication in paresis, brain injury, brain hemor- 
rhage, brain tumor, and in hyoscine poison, but 
in these the manifestation is that of a symptom 
rather than of an entity. 


The muscles in the various forms of chorea 
show marked hypertonia as a rule. The deep 
reflexes may be variable in amount, but they 
are always present. Elevation of temperature is 
a factor in Sydenham’s chorea, in chorea gravi- 
darum, is occasionally present in the chorea 
of acute epidemic encephalitis, and, during the 
acute stage, in the chorea of acute infectious 
disease. Temperature elevation is absent in 
Huntington’s, chronic and senile chorea. In any 
form of the condition the speech may be affected 
and is usually of a mumbling, thick, indistinct 
character. Deglutition, chewing and respiration 
are frequently affected. Any form of chorea 
may be accompanied by hallucinations and oc- 
casionally delusions. Retardation of the thought 
processes is common. In many cases there is 
a change in personality, which may consist of 
impatience, irritability, tantrums, carelessness, 
hypersensitiveness, and even more gross conduct 
disturbance. 

In conclusion I would say that the ideas of 
the medical profession in regard to chorea have 
undergone many changes and transformations. 
Originally chorea was considered a functional 
condition with a family neurotic tendency in the 
background. It was then looked upon as a 
form of infectious disease of childhood, and 
later as an irritative phenomena of the cerebral 
cortex alone. During these periods every con- 
ceivable movement, torsion and muscle phe- 
nomenon were classified as chorea. These clas- 
sifications have been discarded for the present 
view which is that chorea may be divided into 
seven forms, all of which are due to an irregu- 
larly distributed encephalitis involving not only 
the cortex, but also the basal ganglia and cere- 
bellum or cerebella pathways. A consideration 
of the whole subject has led me to the conclusion 
that the three criteria mentioned, first, of spon- 
taneous, irregular, involuntary movements; sec- 
ond, movements which are due to toxic, bacte- 
rial or degenerative invasion; third, involvement 
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of areas of the brain which must be considered 
in the light of an encephalitis, must all be 
present to confirm the diagnosis of chorea. 
Further, cases not so conforming should not be 
considered under the head of chorea. 





DISCUSSION (Abstract) 


Dr. H. Mason Smith, Tampa, Fla—Dr. Tucker has 
so described the symptoms that a diagnosis of the true 
chorea is decidedly simplified, although this criterion of 
irregular, spontaneous, involuntary and _ purposeless 
movement may be found occasionally in a child with a 
neuropathic, nervous background, and the diagnosis may 
be clouded by hysteria. It does not take much intoxi- 
cation to bring about this condition in a neuropathic 
child. A student in a rural school caused an epidemic 
of chorea which spread to most of the students in the 
school. Of course, all were hysterical, but some were 
mixed with a true Sydenham’s chorea. 

Dr. Tucker’s description of cerebritis reconciles the 
opinion of all the authors who have described vascular 
conditions, or infectious toxemias in the brain, and also 
reconciles the description of Drs. Pointer and Holmes of 
a cerebral rheumatism in infectious diseases such as 
scarlet fever. 

In the treatment of minor chorea after the infectious 
focus has been eliminated, the tepid baths received in 
the warm water of the Gulf of Mexico, supported by 
the tonic salt that is there, and the solar rays on the 
beach, have had the most delightful therapeutic influence 
on all of these cases that have come in my practice. 





AN IMPROVED DIAGNOSTIC NEEDLE 
AND ANTRUM PUNCH* 


By G. M. Maxwe tt, M.D., 
Roanoke, Va. 


There are two objections to the commonly 
used diagnostic needle for maxillary sinus work. 

First.—Often, in passing through the sinus 
wall, the needle picks up a fragment of bone, 
which blocks its end and the withdrawal of the 
needle is required to remove the particle: or 
(what may be a more serious matter) this small 
piece of bone is dropped into the sinus, where 
it may act as a foreign body and cause later 
trouble. 

Second.—Where the antrum is repeatedly irri- 
gated, the field of puncture becomes very sensi- 
tive, causing the patient to dread the irrigation. 

Both of these conditions are eliminated by 
using a diagnostic needle with the opening in 
the side. After withdrawing the needle, the 
punch is introduced through the opening made 
by it and a hole is punched out in the naso- 





*Presented to the Section on Eye, Ear, Nose and 
Throat, Southern Medical Association, Twenty-Second 
a — Asheville, North Carolina, November 
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maxillary wall through which the needle can be 
pushed for later irrigations. 


Technic—The sub-turbinal region is cocain- 
ized by introducing a pledget of cotton (prefer- 
ably on an applicator) wet with 10 per cent co- 
cain solution. In ten or fifteen minutes the 
cotton is removed and the needle is introduced 
and pushed through the wall at an angle of about 
forty degrees with the nasal wall, and the eyelet 
of the needle is turned away from the septum. 
(This gives a whirlpool effect and washes the 
antrum effectively.) 

















After washing the antrum out with one pint 
of normal saline, if pus is found and more irri- 
gations are necessary, the needle is withdrawn 
and the punch introduced through ‘the needle 
opening until the septal wall closes about the 
neck of the punch. Then, holding the punch 
pistol-grip fashion, the cannula is pushed down, 
cutting a small ring of bone from the sinus wall. 
For later irrigations the needle can be introduced 
through this opening without difficulty and with 
very little inconvenience to the patient even 
without the use of cocain. 


Shenandoah Life Building. 
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PHOPHYLAXIS OF RESPIRATORY DIS- 
EASES WITH VACCINES* 


By James M. Apams, M.D., 
Baton Rouge, La. 


Failure of proof of the etiology of colds, 
whether due to acute infection, climatic condi- 
tions, ‘‘acidosis” or other causes, leaves us with- 
out an acceptable weapon for their prevention. 
But, as they are the most common factor in the 
production of sickness disability, accounting for 
35 to 40 per cent of all disabling illness, I think 
we are justified in proceeding along the lines of 
our personal theory, even though it may be 
necessary to resort to polypharmacy. 


In an industrial plant employing 5,000 men, 
respiratory diseases caused 34 per cent of all 
cases of disabling illness and 35 per cent of all 
time lost from sickness disability during the past 
five years. Vaccine therapy seemed to us to of- 
fer the most promising means of reducing the 
respiratory disease incidence. We were able to 
secure from physicians numerous favorable opin- 
ions on the results to be expected, but were un- 
able to find any satisfactory reports on their use. 

This report is offered, not in an effort to prove 
the efficacy of vaccines, for the series and the 
period covered is too small to warrant any defi- 
nite conclusions, but with the hope that it may 
stimulate further investigation. 


We selected from our records the names of 136 
employes, all males, all of whom had lost a 
considerable amount of time during the previous 
four years from respiratory diseases. All of 
these men were offered cold vaccine in preventive 
dosage. All were told frankly that we could 
promise nothing as to the results. Ninety-seven 
accepted and completed the treatment and 39 
refused, 285 other employes requested and were 
given the treatment, making a total of 382 cases 
here reported. 

The vaccines used were the stock preparations 
of two manufacturers designated as “A” and 
“B”, “A” contained per c. c.— 


Influenza bacillus (Pfeiffer) .........00.0.0..... 400 million 
Micrococcus catarrhalis..........................--- 100 million 
Pneumococcus (four types)...................--- 400 million 
Streptococcus (Hemolytic and non hemo- 
eens Ssaetenedeaecarepecewiern 300 million 





*Received for publication January 3, 1929. 











Vol. XXII No. 4 


“B” contained per c. c.— 


Influenza bacillus....................... ..1000 million 
Staphylococcus aureus................. 1000 million 
Staphylococcus albus...... 1000 million 


Streptococcus (hemolytic and non hemo- 


lytic) 1000 million 


Pneumococcus (types I, ‘TI, Ill) 1000 million 
Micrococcus catarrhalis... ..1000 million 
Friedlander bacillus ...1000 million 


The dosage for the “A” vaccine was 0.5 c.c., 


0.75 c.c., lc. c., and 1.5 c. c., at 3 to 4 day in- 
tervals. And for the “B” was 3 m., 6., 10 m., 
and 16 m., at the same intervals. Treatments 


were given in October and November, 1927. On 
April 1, 1928, all of the cases were asked the 
following questions: 


(1) Do you think you were benefited by the 
treatment? 

(2) Have you had as many colds as usual 
since taking the treatment? 

(3) Have you had influenza or pneumonia 
since taking the treatment? 

(4) Have you lost any time from respiratory 
diseases since taking the treatment? 


Their sick records were checked to verify the 
answers to the last question. It is probable that 
before the expiration of the period covered, 
whatever immunity may have been acquired by 
many of the cases, had been lost. 


Those answering yes to question 1 were: 








SET ikcoccyssenacnigtionens ; nee. 64% 
FMM” civueisicecs hades cele . 72% 
pe a . 68% 
Those answering no to question 2 were: 
Be Sis es .- 58% 
spe ERY = 8% 
WOE ee Eosccee 62% 


A number answered yes to question 1 and no 
to question 2, stating that they had as many 
colds as usual, but that they were of a milder 
type. 

To question 3 the answers were: 

Had Influenza 





(eee ene Seectea e 

sash r Ry ee NSA okey Se Ea eRe AEA 31% 

, es even ee wl 
The term “‘influenza”’ was used to cover severe 


colds with fever and toxic symptoms as well as 
influenza. 

None had pneumonia. All time lost was due 
to influenza making the answers to question 4 
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the same as for question 3. The average amount 
of time lost per individual in the group was: 


ge ee Ee .. 3.6 days 
oc eR nO .. 3.2 days 
Re Se See ee ee eee ee 3.4 days 


The records of the 97 cases known to be un- 
usually susceptible were compared with the 39 
cases of equal susceptibility who refused the 
treatment. We found that in the vaccinated 
group 30 per cent lost time from respiratory 
disease for an average of 3.6 days per man, 
while in the control group 49 per cent lost time 
for an average of 6.3 days per man. 

Twelve cases of pneumonia occurred among 
the non-vaccinated employes and none in the 
vaccinated group. 

To ascertain whether the degree of reaction 
to the vaccine influenced the results, reactions 
were noted as negative when slight or absent and 
positive when moderate or severe. Fifteen per 
cent of those taking the “A” vaccine and 33 per 
cent of those taking the “B” had a positive re- 
action, a total of 24 per cent for the group. 
Sixty per cent of those with a positive reaction 
were improved while 70 per cent with a negative 
reaction showed improvement. 

Before administering the vaccine, the nose and 
throat of each man was examined, the results 
being classified as acute rhinitis, chronic nasal 
disease, chronic tonsillar disease, chronic pharyn- 
geal disease, and negative. The results in the 
cases showing diseased conditions were 69 per 
cent improved, and in the negative cases 68 per 
cent. The only significant variation noted was 
in the 55 cases with tonsillar disease which 
showed an improved rate of 62 per cent, six 
points below the average. 

Treatment was begun but not completed in 47 
cases. Results expressed in time lost from re- 
spiratory diseases were as follows: 

Per cent losing time 
TR NO GRE I ioc vaso ssncinssnceeeccccce 64% 


"RMRREE CWO GODES CDG 2c. eesnsnncecencecenee 26% 
Taking three doses only.... ; 





PN ia 0 ie os a oe te 30% 


As all individuals in this series were particu- 
larly susceptible to colds, it was felt that no con- 
clusion would be warranted from comparing the 
respiratory disease incidence with that of the 
whole group of employes, many of whom have 
a high resistance to respiratory infections and 
never lose time from them. But it should be 
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stated as further influencing the results in this 
series, that the respiratory rate for all the em- 
ployes was much higher during the six months 
period covered by this report than in the corre- 
sponding period of the preceding year. The rate 
for cases losing time from respiratory diseases 
during this period was 21 cases per 100 employes 
and for the corresponding period of the preceding 
year was 12 cases per 100. 

We cannot be dogmatic in estimating the 
proper dose of vaccines. When we treat with 
antitoxin, we give a known number of antitoxic 
antibodies and with serums a known number of 
antibacterial antibodies, and we can give a much 
larger dose than may be necessary without fear 
of bad effects. But when we administer killed 
bacteria with the aim of manufacturing anti- 
bodies in the patient’s blood, we cannot know 
what the reaction is going to be in each indi- 
vidual, even though we know the number of 
bacteria administered, and an overdose is pro- 
ductive of disagreeable results. It is probable 
that our results would be more uniform if we 
had some means of measuring the susceptibility 
of each individual and varied the dosage accord- 
ingly. Possibly this could be arrived at by 
grading the reaction to the initial dosage as is 
done in the use of pollen extracts and tuberculin. 
To do this a larger initial dose would have to be 
used, as in our series only 24 per cent reacted. 

The duration of the immunity produced by an 
attack of respiratory disease apparently varies 
over a wide range and the minimum is probably 
no more than 30 or 40 days. A repetition of the 
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maximum dose at intervals of 30 to 60 days 
throughout the season of the prevalence of colds 
therefore, would probably increase the percent- 
age of favorable results. 


SUMMARY 


(1) Of 382 cases given preventive vaccine 
treatment for colds, 68 per cent were apparently 
benefited. 

(2) In two groups of apparently equal sus- 
ceptibility, 30 per cent of the vaccinated group 
lost time from respiratory disease while 49 per 
cent of the non-vaccinated lost time. 

(3) The percentage of improved cases was ten 
points higher when there was no reaction to the 
vaccine. It is probable that the degree of nat- 
ural immunity governed the extent of the re- 
action, and that the individuals with a negative 
reaction had a higher degree of immunity than 
those that reacted. 

(4) Pathological conditions of the nose and 
throat did not affect the results except that the 
cases with tonsillar disease had a definitely 
lower rate of improved cases than the whole 
group. 

(5) Cases taking less than the full number of 
doses showed a lost time rate equal to the whole 
group, the rate decreasing with the number of 
doses taken. 

(6) Results were better with the “B” vaccine 
than with the “A”. 

(7) None of the vaccinated group had pneu- 
monia. 
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SYMPOSIUM ON MALARIA 


THE CONTROL OF MALARIA AS A PART 
OF FULL-TIME COUNTY HEALTH 
DEPARTMENT PROGRAM* 


By Fe.tx J. UNpERwoop, M.D., 
Jackson, Miss. 


In this day of health promotion all health 
workers are unquestionably of the opinion that 
the full-time county health department is the 
most logical source through which disease con- 
trol on a large and efficient scale can be estab- 
lished and maintained. If this is the consensus 
of opinion, and I truly trust it is, then every 
effort should be made to bring all forces to bear 
in the establishing of a full-time county health 
department in each county of every state in the 
Union. 

Under the control of the local full-time health 
department should, therefore, come the han- 
dling of every health problem in the territory, in- 
cluding malarial fever. 

It is not believed that a worth-while malaria 
control program can be successfully carried on 
without full-time personnel, even with an or- 
ganized county health department upon a per- 
manent basis. Unless a well-trained, e1 ergetic, 
practical, tactful health officer directs aad pro- 
motes the work assisted by an active, intelli- 
gent, interested sanitary inspector, with necessary 
cooperation from the state health department 
with a good division of malaria control, very lit- 
tle will be accomplished and the people will 
continue to be disappointed with the results 
obtained. An expert malaria epidemiologist with 
the assistance of one or more highly trained, 
experienced sanitary engineers seems necessary if 
anything approaching adequate state-wide super- 
vision of malaria control activities in states hav- 
ing a real problem is to be honestly and intelli- 
gently undertaken. 

We find doubting Thomases among health 
workers, physicians and laymen all over the 
Country for the reason that as a rule our past 
efforts have been spasmodic in nature with un- 
trained, inappreciative and uninterested person- 
nel. Another discouraging factor in our pro- 





*Chairman’s Address, National Malaria Committee 
(Conference on Malaria), meeting conjointly with 
Southern Medical Association, Twenty-Second Annual 
— Asheville, North Carolina, November 12-15, 


gram has been that some of the engineers have 
thought that no one else could possibly know 
anything worth while about malaria control and 
some medical malaria epidemiologists have 
seemed to think that it was largely their peculiar 
problem and that the engineers were self-seeking, 
self-promoting usurpers in the field. 

We all now recognize, or should recognize, 
that malaria control is a problem for cooperation 
and sustained effort and that foolish, petty jeal- 
ousies should be forever banished. We must 
not forget to be practical as well as scientific. 

It is recognized that where malaria is of sani- 
tary importance it presents a large and difficult 
problem, and aid from the state health depart- 
ment is essential to determine the most effective 
program of control. 

It is not profitable, nor is it wise, to make 
hasty surveys, depending on morbidity data: and 
information picked up at random upon which to 
base control operations. Such methods result in 
a large waste of time and money and are certain 
to produce dissatisfaction among the local popu- 
lace should inadequate control result therefrom, 
which can hardly otherwise be expected, and to 
place in jeopardy the security of the health 
unit. 

We here face the fact of organization within 
the county, a factor to which perhaps too little 
attention has been given in the past, and the 
class of personnel comprising the force of the 
department. Unless the personnel has had the 
basic training and realizes the importance of 
practical application in the field, and unless 
there is an intimate knowledge of the people and 
their surrounding economic and social condi- 
tions, little if anything can be effectively done 
towards controlling malarial fever. 

It is known that malaria is rarely, if ever, 
evenly distributed through a district in this 
Country. Even in extremely malarious sections 
“spots” are to be found where there is little or 
no malarial fever. The lack of proper knowl- 
edge of the problem, where it centers, and a 
definite and practical program for its control, 
will more than probably turn the supposed mile- 
stones of progress into tombstones of disaster 

A quick and reliable guide or measurement of 
the problem is, therefore, essential. Districting 
of the county according to existing or supposed 
facts is a first consideration, to be followed by 
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the measurement of the problem in the districts 
selected. 


In some places physicians’ morbidity reports 
are available, but rarely do these reports indi- 
cate the location of the patients, nor are all the 
existing cases of malaria seen by physicians. 
These reports furnish an indefinite guide at 
best. 

To attempt the taking and examination of 
blood is a long, tedious and expensive procedure, 
the result being wholly in the hands of the ex- 
amining technicians. This, with the lack of con- 
fidence in results obtained from examination of 
but the one blood specimen from the individual, 
makes the procedure questionable for use in 
quickly determining whether or not in a given 
area there exists a malaria problem of sufficient 
magnitude to spend time and money upon. 


The examination of spleens is limited to a 
relative few, often perhaps to that group not 
so seriously affected as those of advanced ages 
or other races. This also requires considerable 
time, is not reasonably reliable, and is costly. 

The indirect or proxy interview to obtain ma- 
laria histories affords only a questionable result, 
as does the direct interview when conducted by 
untrained personnel, or well-informed personnel 
lacking that understanding of the peculiarities 
or psychology of the classes of people to be 
dealt with. 

For our problem in this Country we have no 
adequate measure, and too often we find pre- 
vailing the “riding of hobbies” both for meas- 
urement and control operations, and conflicting 
opinions prevailing when only the one subject is 
in question. 

We must get down to the practical procedure, 
being as sure of our ground as present knowl- 
edge permits, and have the “It Can Be Done” 
confidence. 

But in whom can confidence be placed. other 
than in trained personnel, and by trained per- 
sonnel is meant not the sixty-day sanitary in- 
spector nor the new health officer or sanitary 
engineer or nurse, but that singular group of 
health workers who have not only the basic 
training but that indefinable public health view- 
point and a sufficient knowledge of economics 
and sociology peculiar to the territory involved. 

Malaria control is a business undertaking and 
a well organized county health department is or 
should be a business institution. 


This disease, as was said, is not evenly spread 
over any given county territory, and conse- 
quently sectional problems must be treated as 
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existing evidence of malaria warrants, necessitat- 
ing a flexible program with a basic standard. 


Malaria control as part of a full-time county 
health department program is not only feasible 
but practical, and while this subject has been 
chosen for discussion, the writer is at a loss to 
comprehend why, so often, it is not considered, 
and why, when it presents an outstanding prob- 
lem, health officers absolutely neglect to give it 
the consideration it warrants. Gradually the 
standard of health personnel is being improved. 
With the type of workers now entering the field 
rests not only the practical control of malaria, 
but the handling of other problems as well. 


Time is of extreme value to all health officers, 
and to determine the extent of a malaria prob- 
lem time is an element of importance. 


The surest, most practical, the least costly and 
the most reliable quick method for determining 
whether or not a malaria problem of impor- 
tance exists within a given area is the taking 
of direct histories. Only one proviso is made to 
this statement, which is that the worker know 
his subject as well as his subjects, and be suf- 
ficiently interested to withstand the monotonous 
grind associated with the work. 

After establishing the fact that problems do 
exist in various localities, the dealing with the 
individuals by taking blood specimens to foster 
treatment can be undertaken. 

These statements are made advisedly, as only 
recently a history index of 402 persons in a 
certain section of Mississippi gave a rate of 17.2, 
while the blood index gave a positive rate of 
17.2. While exact agreement of the two rates will 
seldom occur, yet the evidence is there and past 
experience has demonstrated the reliability of 
the measure. 

The difference between malaria control and 
malaria investigation must be recognized, as 
must anopheline control versus general mosquito 
control, and it must be continually borne in 
mind that the result is what is desired, even 
though several years must be spent even to pave 
the way. 

The results to be achieved probably never 
will be spectacular. It may require many months 
of effort to determine the distribution and ex- 
tent of malaria in a county. After this deter- 
mination, only a very few foci may be brought 
entirely under control during the next one or 
two years, but if the program is followed con- 
sistently and consecutively over a _ period of 
years, as a part of the general public health 
program of the county health department, it is 
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believed that the same good results will be 
achieved as in typhoid control, the consolidation 
of rural schools, construction of permanent pub- 
lic highways, etc., bearing in mind that it 
is only over a period of years and by being 
everlastingly at it that satisfactory progress is 
made along all lines of human endeavor. 

Control measures should not and cannot be 
discussed here, as they will vary according to 
the problems presented and the advisability of 
their application, and are preferably worked in 
combination. 

To prevent new cases and cure existing cases 
is the object. 

First must come educational work; for to act 
intelligently one must understand. 

Permanent eradication is to be desired, which 
means anopheles control. This is not always 
practical and leads to the application of such 
methods as will reasonably solve the problem. 

The individual, acting as an individual, or a 
plantation owner or head of a large concern em- 
ploying labor in a malarious section, is as much 
responsible for the control of malarial fever as 
for typhoid, diphtheria, smallpox, or any other 
communicable disease, and therewith rests the 
practicability of malaria control as part of the 
county health department program. 





A RESUME OF STUDIES UPON 
PLASMOCHIN* 
By Witu1aAm Krauss, M.D.,+ 
Memphis, Tenn. 


At the 1927 meeting of this Conference I re- 
ported my experience with plasmochin in the 
treatment of 108 cases of malarial fever. Owing 
to the short time intervening between the con- 
clusion of the work and the presentation of the 
study, the material had not been fully digested 
and many important observations had not been 
brought out. 

It is the purpose of this contribution to make 
further observations upon these cases as well as 
upon 27 cases observed in 1928, and present 
some conclusions as to the advantages and dis- 
advantages of plasmochin as a remedy for ma- 
laria. It was found and reported that plasmo- 
chin was a satisfactory remedy for the treatment 





*Read before National Malaria Committee (Confer- 
ence on Malaria), meeting conjointly with Southern 
Medical Association, Twenty-Second Annual Meeting, 
Asheville, North Carolina, November 12-15, 28. 

+Professor of Tropical Medicine, University of Ten- 
nessee, College of Medicine, Memphis, Tenn. 
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of infections with Plasmodium vivax, but that 
it could not be relied upon for the treatment of 
estivo-autumnal malaria. We found that gametes 
of P. vivax disintegrated and disappeared at 
about the same rate as the schizonts. In the 
case of P. falciparum we noted disappointing 
results in the control of the vegetative phase, 
but a very decided effect upon the gametes, 
which, however, was less pronounced than upon 
P. vivax. 

To recapitulate the findings in the 1927 se- 
ries: in the cases of tertian malaria the maxi- 
mum time recorded for the disappearance was 
six days for schizonts and five days for gam- 
etes. In the majority of cases the blood was 
free from both after four days. 


In the cases of estivo-autumnal infections, 
schizonts persisted as long as eight days with 
plain plasmochin, the gametes persisting in one 
case eight days with plain plasmochin plus 
quinin and nine days with plasmochin com- 
pound. None of the 1928 series exceeded these 
limits. 

As to the contribution of quinin to these re- 
sults some comment will be presented further on. 


These findings are in entire accord with those 
appearing in many reports in the Arch. f. 
Schiffs. u. Tropen-Hygiene and elsewhere, which 
can be studied in abstracts appearing in Trop- 
ical Diseases Bulletin, 1925 et seq. 


Considerable difference of opinion exists as 
to what may be considered a safe dose of plas- 
mochin under all circumstances. 

To make clear the conditions under which 
cyanosis has appeared in our cases in 1927 as 
well as in 1928, the mode and frequency of 
administration must be considered. Although 
some of our cases were treated with plasmochin 
alone, in others quinin was added later or com- 
bined in the beginning. In the tables presented 
last year! patients receiving both drugs appar- 
ently responded more slowly that when either 
was given alone. These patients did not get 
quinin until it was deemed necessary to add it 
because of the persistence of the fever or the 
parasites. 

When treated with plasmochin alone plasmo- 
dia persisted longer than the fever. In the be- 
ginning there is a definite provocative effect so 
that parasites, and especially gametes, would 
be more abundant on the second day, the drug 
acting like small doses of quinin in this respect. 
It must be understood that the stage of develop- 
ment of the parasites was taken into considera- 
tion. 
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Taking advantage of this fact, we adopted 
the practice of beginning treatment with plain 
plasmochin if the clinical diagnosis was reason- 
ably certain and checking this with a blood ex- 
amination later. This procedure gave us an 
early start on the gametes, as patients fre- 
quently sign out in less than five days. 


If the blood showed P. falciparum or if the 
fever persisted for three days, we added quinin 
sulphate (10 gr. t.i.d.). There is quite a factor 
of error in the ring stage or in double infections 
which is not recognized until the complete fever 
curve has been recorded or the drug has failed. 
Sometimes there was a relapse in a day or two 
and typical rings and crescents were seen. 

Plasmochin can, indeed, be relied upon for a 
correct differential diagnosis. 

Several deaths from plasmochin having been 
reported, I reviewed the histories of the patients 
receiving plasmochin treatment in my service. 


Of these 135 patients, 108 were treated in 
1927. Seven of these developed toxic symp- 
toms of varying degrees. In this series the 
maximum daily dose was five tablets of plain 
plasmochin, given singly, after food, equivalent 
to 0.1 gm. 

In the 1927 series of 108 patients we had 

1 case of tertian, after 38 tablets, epigastric burning. 

1 case of tertian, after 28 tablets, cyanosis, lasting 
48 hours. 

1 case of tertian, after 22 tablets, cyanosis lasting 
three days. 

1 case of tertian, after 27 tablets, vomiting and severe 
epigastric pains. 

1 case of estivo-autumnal, after 30 tablets, severe 
cyanosis, depression, lasting four days, relapsed later. 

1 case of estivo-autumnal, after 31 pills of plasmo- 
chin comp. pyrosis. 

1 case of tertian, after 26 tablets, marked cyanosis. 


In the series of twenty-seven cases treated in 
1928 the tablets (0.02) were given two at a dose 
three times a day. Since we were on the look- 
out for toxic symptoms, this seemed to be a 
simpler technic. Toxic symptoms resulted in 
five cases, or 14.8 per cent. This mode of ad- 
ministration is unsatisfactory. 

The series comprised three cases of slight 
cyanosis, following 36, 22, and 14 tablets of plain 
plasmochin, one case of marked cyanosis fol- 
lowing 24 tablets and one of severe cyanosis, 
lasting six days, associated with vomiting, which 
lasted three days, following 20 tablets. There 


were no toxic symptoms in others, taking as 

mucn as 36, 38 and 42 tablets, respectively. 
None of the patients receiving quinin in addi- 

tion to plasmochin showed any cyanosis, al- 
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though one of them had received fifty-two tab- 
lets, or a total of 1.4 grams. One of the 1927 
series, however, had also had some quinin. 

Although the symptoms in most of these cases 
were slight and transient, it is apparent that 
even five tablets daily given singly constitute 
too large a daily dose for general practice. This 
will be discussed later. 

On account of many inquiries since the pub- 
lication of my last paper some explanatory state- 
ments seem to be in order. 

Many physicians appear to believe that plas- 
mochin is in every way superior to quinin and 
have wanted to prescribe it in pernicious mala- 
ria. Some have disregarded the precautions in- 
sisted upon in the literature, and have observed 
severe toxic symptoms. 

The following points are emphasized: 

Plasmochin is useful and quite equal to quinin 
in ordinary doses in benign malaria. It is the 
only remedy that definitely affects gametes. 

Plasmochin cannot and must not be relied 
upon in the treatment of estivo-autumnal ma- 
laria. Persistence in experimenting with plas- 
mochin in estivo-autumnal malaria will result in 
serious disappointment and possibly some deaths 
from pernicious malaria. If crescents are pres- 
ent it should be given in conjunction with the 
quinin. 

Cases of malaria occurring prior to July 1 
(in our latitude) are very rarely of the estivo- 
autumnal variety. 

All cases of frank intermittents with short 
paroxysms may be treated with plasmochin. 

Plasmochin produces none of the objectionable 
symptoms of cinchonism and should be pre- 
ferred in cases of quinin idiosyncrasy if the 
blood unequivocally shows only tertian para- 
sites. These patients were delighted at the total 
absence of the usual symptoms of cinchonism. 

Regardless of whether quinin is needed for 
the control of the fever, only plasmochin can 
affect gametes and thus prevent transmission. 

On account of the very great variation of 
susceptibility, plasmochin prescriptions should 
bear the legend: “Nil repetantur,” in large 
type or red ink, and patients should remain un- 
der daily observation. If this cannot be done, 
the remedy should not be prescribed. 

How can plasmochin be used in public health 
practice? 

Fischer and Weise emphasize the toxicity of 
plain plasmochin and recommend that only the 
compound be given in doses of not more than 
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three dragees per day. This dose is quite in- 
sufficient for the cure of the fever because these 
contain only 0.01 gram of plasmochin, but 
Fischer and Weise insist that quinin should be 
given in addition to prevent the reappearance 
of gametes. 

I think this is excessive caution, admitting 
that several deaths have been reported following 
persistence in the exhibition of large doses. 


Brosius,? who has been the largest user of 
plasmochin, employs only the compound pill, 
adding more quinin if the symptoms do not come 
under control promptly. He says he has never 
seen any toxic symptoms from six of these daily, 
or two pills three times a day. He agrees with 
many other observers that quinin is synergistic 
as a plasmodicide, but inhibits the toxic effects 
of the drug. 

It has been abundantly shown by others as 
well as in our service last year, and with 17 
cases treated exclusively with plasmochin this 
year, that for the benign malarias we have a 
complete substitute for quinin. We have the 
additional even more conclusive evidence that 
gametes of both species rarely resist plasmochin 
longer than five days if it is given in full (5 
tablets) doses, that is, 0.1 gm. daily in single 
doses of 0.02 gm. 

Unfortunately, our relapse experience has not 
been bettered. 

Just to show how little we have advanced in 
eighty years in the methods of treating malaria 
with quinin and how little can be expected from 
it for the eradication of gametes, I shall quote 
some old malaria literature: 

Sobernheim (1840), quoting 
writes:* 

“The total dose of quinin to be administered in 
quotidian and tertian fevers is, according to Gitter- 
mann’s results, compiled from several thousands of ob- 
servations, 12 to 16 gr. (0.72 to 0.96 gm.), but in quar- 
tan fever 20 gr. (1.2 gm.).” 

Coming down to the period following Lave- 
ran’s discovery, we read: 


“The statements of Golgi (1884) regarding the effect 
of quinin in cases of fever accompanied with crescent 
forms, the developmental cycle of which was not yet 
known to him, are much less distinct. He emphasizes 
that these forms, similar to the lasting forms of schi- 
zonts, are almost insusceptible to the action of the 
ordinary agents. The infection had not disappeared in 
many cases after 10 to 12 grams of quinin given in 
the course of eight to ten days, although the attacks of 
fever failed to appear.” 

Regarding the flagellated forms, which in his time 


were not identified with crescents, Golgi was not able 
to determine an influence of quinin either upon the 


Griesinger, 
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occurrence of these forms or upon the manner in which 
they presented themselves or upon their movements. 

Guido Baccelli injected neutral solutions of quinin 
hydrochlorate (quinin hydrochlorate 1.0, sodium chlorid 
0.75, distilled water 10.0) into the veins of numerous 
malaria patients, especially in severe pernicious forms 
of the disease in which the other modes of absorption 
had proven to be insufficient, and he found that doses 
of 10 to 30 centigrams were entirely insufficient, that 
doses of 40 to 60 centigrams showed a better effect, 
which were not completely satisfactory; that doses of 
one gram, however, which corresponded about to the 
concentration of one to 5,000 determined as fatal to 
infusoria by Binz, had infallible therapeutic effect. 

The pigmented and crescent-shaped varieties of Lave- 
ran remained visible for several days after the intra- 
venous introduction of the quinin and after the disap- 
parance of the fever. . . . the developed forms, the 
semilunar and pigmented ones, occurred also during the 
afebrile intermission in such a manner that the condi- 
tion of the blood in these various forms proved to be 
identical in patients suffering from quinin poisoning 
and in those that were not affected by the latter. 

Mannaberg,® 1892, after describing changes in fresh 
blood at different stages after the administration of 
quinin, says: 

“One form of malarial parasite is totally resistant to 
quinin, namely, the crescent. 

“Tt is the unanimous statement of all observers that 
crescents remain unchanged after the most persistent 
administration of quinin, and that the therapy is in- 
capable of playing even a prophylactic role, in that 
relapses occur whether or not quinin is exhibited in 
the apyretic interval.” 


Numerous other observations in accord with 
what has been quoted can be found in the volum- 
inous classical literature of the period and not 
a single authority is in conflict with them.” 

The very extensive literature upon the war 
experiences with malaria has not modified these 
observations with respect to the effect of quinin 
upon crescents or for the prevention of relapses. 

It is hardly necessary to allude to the studies 
of Yorke and McFie* and those of James and 
Shute® with respect to the prophylactic value of 
quinin. Sir Malcolm Watson, on the ground of 
his very extensive experience in the Federated 
Malay states, says that where the blood index 
is 50 per cent, quinin is not effective. 

Just what the systematic use of plasmochin 
would accomplish in the way of temporarily pre- 
venting transmission from convalescents can be 
determined only by its extensive use by many 
field workers through several seasons. 

For this purpose the compound pill, containing 
0.01 gram plasmochin and 0.125 gram quinin 
sulphate, should be given according to the di- 
rections supplied by the manufacturers. For re- 
lapsing patients this dose must be reinforced by 
concurrent doses of quinin, not less than 15 
grams per day, in the same interrupted manner. 

Manson-Bahr?® proposes to give plasmochin 
compound for a full week in three courses with 
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five-day intervals. This permits complete elimi- 
nation of the drug between courses. His impres- 
sion is that relapses have been greatly dimin- 
ished. 

The German plan of five-day treatments with 
only two-day intervals may not be entirely safe 
in general practice, if full doses are given. 

We may then consider four lines of treat- 
ment: 


(1) The one employed by the author: begin 
with plain plasmochin, one tablet five times a 
day, after food, adding quinin as outlined in 
this paper, but not in solution. Suspend plas- 
mochin after five days or at the appearance of 
cyanosis. Plasmochin compound, one tablet 
three times a day, may be safely substituted, 
but the treatment must continue longer before 
crescents will be found absent from thick films. 
Repeat plasmochin if the crescents persist. 


This treatment requires two daily visits or 
an alert house staff. It insures prompt destruc- 
tion of gametes. Follow-up treatment is neces- 
sary to prevent relapses. 


(2) The ambulant plan sponsored by the 
Medical Service of the United Fruit Company: 
the dose is two tablets of plasmochin compound 
three times a day together with full doses of 
quinin sulphate for five days, then report for 
blood examination. Ninety-six per cent of their 
cases were free from crescents. Follow-up treat- 
ment is given according to indications. 


(3) For public health survey work, according 
to Fischer and Weise: three tablets plasmochin 
compound with full doses of quinin are given 
for a week. After an interval of two to five 
days the course is repeated. Quinin is given to 
prevent relapses. 


(4) Manson-Bahr’s treatment was quoted 


above. 
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DISCUSSION (Abstract) 


Dr. I. J. Kligler, New York, N. Y.—After the first 
three to five days our chronic patients refused to take 
plasmochin because it had a provocative effect upon 
their symptoms. There was no cyanosis, but there was, 
by blood examination, a definite stimulation of the 
malaria parasites in the patient, and in one case hemo- 
globinuria resulted. It should be recognized, therefore, 
that the drug has a provocative effect, particularly in 
malignant malaria. 

For the time being, one ought to limit the use of 
plasmochin to treatment under the control of a physi- 
cian and not use it wholesale as a prophylactic. 


Dr. R. L. Miller, Waynesboro, Ga—I have tried 
plasmochin in 163 cases and am most favorably im- 
pressed with the results. 

My plan has been to break up the acute attack with 
quinin and then put the patient on plasmochin com- 
pound. In this way I have reduced decidedly the num- 
ber of relapses. I used it in several families where 
one member of the family was the gametocyte carrier, 
with no special effort to protect the other members 
of the family, with no other development of malaria 
in these families. I have also used it in plantation 
work among negroes with happy results. 

Most of my laboratory work was unsatisfactory, but 
of three cases in which gametes were found they disap- 
peared in five days in one case, six days in another 
and eight days in the other. 

I have used only the plasmochin compound. 


Dr. M. A. Barber, Greenwood, Miss—I will describe 
briefly our work in Central America with plasmochin. 

We made blood parasite surveys of groups of West 
Indian negroes living on the plantations of the United 
Fruit Company, Panama Division. Positives were 
brought to the Company hospital, where they were 
given a dose of plasmochin plus quinin by Dr. Otto 
Brosius, Superintendent of the Medical Department, 
Panama Division. They were given a supply of both 
drugs to take home with them. 

At the end of two days they returned for a further 
treatment and supply, making in all three trips at inter- 
vals of two days. At the end of the week we exam- 
ined their blood to determine the percentage of posi- 
tives. 

We also examined treated groups at various intervals 
after treatment to determine the percentage of re- 
lapses. 

We fed Anopheles albimanus on the blood of certain 
heavy gametocyte carriers after a short treatment with 
plasmochin plus quinin. It appeared that plasmochin 
may render gametocytes non-viable while they are still 
plentiful in the peripheral blood. 

The series of experiments on gametocyte carriers was 
a short one, and we plan to continue this work in 
Panama during the coming winter. The purpose of 
the work is to determine more closely the minimum 
dose of plasmochin which will destroy gametocytes or 
render them non-viable. Such work may help to lay 
the basis for a wider use of the drug. 

Our results of last winter are published in the Six- 
teenth Annual Report of the Medical Department af 
the United Fruit Company. 
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SODIUM CACODYLATE IN THE TREAT- 
MENT OF PERNICIOUS MALARIA*} 


By E. E. Murpuey, M.D., F.A.C.P., 
Augusta, Ga. 


Those of us who live in a highly malarious 
country or near enough to it to have the severer 
forms of malaria sent into our hospitals, are 
frequently confronted with one of the real 
emergencies of the practice of internal medicine: 
the comatose, algid or asthenic type of estivo- 
autumnal fever. 

The City of Augusta lies directly upon the 
fall-line, above it impounded waters, below it 
cypress river-swamps which stretch, unbroken, 
to the sea. So that each year there come into 
our hospital wards, in diminishing numbers hap- 
pily, many cases of severe malarial infection. 
These cases are always desperately sick, and the 
problem of what is to be done for them in the 
first twelve or twenty-four hours is urgently 
pressing. There is no time to be lost in the 
administration of drugs by mouth which may or 
may not be absorbed, no time for a slow or 
cumulative drug effect to manifest itself. Emer- 
gency measures only will meet the situation. 

Clinical experience taught our forbears the 
inefficiency of quinin medication alone in these 
cases, and the literature of thirty or forty years 
ago is replete with articles and controversies 
anent its value. With the subsequent develop- 
ment of intramuscular and intravenous quinin 
medication it was hoped that the objections ad- 
vanced to quinin per ore would promptly disap- 
pear. 

This, however, did not prove to be the case, 
quinin administered intramuscularly being at- 
tended by sterile but very painful and slow- 
healing sloughs, quinin intravenously by gravely 
toxic symptoms, collapse and death, the sum 
total of which is constantly increasing as the 
case reports accumulate. 

Having passed through several most unpleas- 
ant quinin tragedies, the writer, stimulated by an 
article by Laumonier! in 1906, began experi- 
mentally to use sodium cacodylate in the severer 
and more exigent types of malaria. At first our 
medication was wary and tentative, in doses of 
1.5 to 2 grains intramuscularly two or three 
times daily with apparently beneficial results. 





*Read in Section on Medicine, Southern Medical As- 
sociation, Twenty-Second Annual Meeting, Asheville, 
North Carolina, November 12-15, 1928. 

+From the Department of Medicine, 
Georgia. 
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With the rapidly increasing popularity of intra- 
venous medication and the appearance on the 
market of the product in sterile ampoules, a 
shift was made to the intravenous route, which 
has been utilized in increasing doses for more 
than ten years. The drug was used primarily as 
a substitute for quinin in cases where quinin 
was deemed to be contraindicated by reason of 
the slowness of its action by mouth or its danger 
intravenously. As soon as possible the arsenic 
was discontinued and routine quinin treatment 
by mouth resumed. 

It was considered of sufficient interest to treat 
a considerable number of cases with sodium 
cacodylate alone in order that some estimate of 
its action unaided by quinin might be obtained. 

Increasing familiarity with the harmlessness 
of the drug led us, by slow degrees, to increase 
our doses to a point where now, in pernicious 
cases, we administer four doses of 7.5 grains each 
at six-hour intervals until the patient has 
emerged from coma or in other ways shows such 
improvement that the routine quinin therapy 
may be resumed. 

In the purely experimental cases, the dosage 
was halved as soon as the parasites disappeared 
from the peripheral blood, which usually oc- 
curred on the third or fourth day, and this dos- 
age was continued for fourteen days. 


There seemed, to those of us who followed 
these cases, that there was no greater tendency 
to relapse or recrudescence after the arsenic was 
discontinued than is usual after the administra- 
tion of quinin for a similar period. 

There have been very few reactions following 
this dosage which were worthy of note or com- 
ment: occasional nausea and vomiting, colicky 
pains, the persistent ineradicable garlicky odor 
of the breath and a “brassy” taste being the 
chief symptoms of which the patients complain. 

In no case have we had any skin rashes or 
dermatitides such as are frequent after arsphena- 
mine or stovarsol. 

The following brief histories from the record 
of cases studied in the University Hospital are 
presented for your consideration: 

Case 1—Ida L., a Jewish housewife, age 23, was 
admitted September 24, 1920. She had become ill four 
days before admission with chill, high fever, intense 
nausea and vomiting. She was unable to retain any 
nourishment and very little water. Just before admis- 
sion her temperature was 97° F. On admission it 
was 100° F., rising shortly to 104°. Blood showed a 
very heavy infestation with estivo-autumnal ring forms. 

Sodium cacodylate, 5 grains, was administered in- 
travenously every six hours for three days, after which 
the dose was halved. 
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Paroxsyms recurred September 27, her temperature 
reaching 103° F. There were paroxsyms on September 
29 and October 1, with a maximum temperature of 
102° F. 

The blood was negative September 28, the fourth day 
after beginning treatment, and it remained so there- 
after. No quinin was used. 

Case 2—Thomas D., a white farmer, age 28, was 
admitted August 20, 1919, with a history of pro- 
nounced idiosyncrasy to quinin. He had been ill for 
three weeks before admission. He was having daily 
chills with high temperature, anorexia, emaciation and 
dehydration. Temperature on admission was 105° F. 
and he was semi-comatose. Pulse was 140 and respi- 
rations 20. 

Abundant estivo-autumnal ring forms were found. 

Sodium cacodylate, 5 grains, was administered every 
six hours. His blood remained positive through Au- 
gust 21 and was negative thereafter (two days positive). 

On August 21 his temperature rose to 104° in the 
afternoon with a morning decline to 99°. For three 
days an identical rise occurred, after which it declined 
to normal and remained there throughout his convales- 
cence. 

The dosage was halved on the fifth day. No quinin 
was administered and there was no recurrence. 

Case 3—R. A. T., a white insurance agent, age 50, 
was admitted August 2, 1922, in coma, with tempera- 
ture of 105.4°, pulse 130, and respirations 28. Estivo- 
autumnal rings were found. 

Sodium cacodylate, 7 grains, every four hours for 
three doses was given. Next day the patient was men- 
tally clear. Sodium cacodylate was given at 5:00 and 
8:00 p. m. His maximum temperature the second day 


was 102°. Quinin treatment was instituted the third 
day. The blood was negative. He had an uneventful 
recovery. 


Case 4.—S. P., a male, rabbi, age 59, was admitted 
November 15, 1920. He had been ill for six days before 
admission with chills and fever recurring daily. His 
skin was cold and clammy; expression pinched; pulse 
small and wiry; temperature 97° F., pulse 120, and 
respirations 26. The blood showed a heavy infesta- 
tion of estivo-autumnal ring forms. 

Sodium cacodylate, 5 grains, was administered every 
six hours for three days, halved daily for the remainder 
of his stay in the Hospital. 

Paroxysms ceased November 21 and the temperature 
remained normal. No quinin was administered through- 
out this case, and there was no recurrence. 

Case 5.—P. L., a well nourished and developed white 
farmer, aged 39, was admitted September 20, 1928, a 
stretcher case, comatose. His temperature was 106.25, 
blood pressure 100/60, and pulse 112. 

Sodium cacodylate, 15 grains, was given September 
21 and 22. He regained consciousness on September 21 
and gave a history of previous good health to Sep- 
tember 14, on which day he developed a chill and high 
temperature. 

Paroxysms were repeated September 16 and 18. 

Quinin therapy was resumed September 23. 

The blood was negative for estivo-autumnal para- 
sites from September 24 to 27. Gametocytes were pres- 
ent September 28. 

Case 6—This experimental case was seen July 7, 
1919. A negro man, a speak-easy bartender, aged 42, 
had a history of a daily chill and high temperature 
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for five days. The temperature was 105.35, pulse 120, 
full and bounding, and he had severe head and back- 
ache. 

The blood showed a heavy infection with two broods 
of tertian parasites. 

Sodium cacodylate, 7.5 grains, was administered every 
six hours for two days. There was a paroxysm on 
July 8 and an abortive paroxysm on July 9. The 
temperature was normal thereafter. The blood was 
negative July 10 and medication was discontinued. He 
had a recurrence July 14, the day after treatment waz 
discontinued. 

These histories are presented as being typical 
of a series running well into the hundreds, and 
are condensed to show only one salient point, 
the reaction of the individual to the particular 
medication under discussion. 


Year after year our students and our house 
staff men, after the conclusion of their terms 
of service in the University, have returned to 
the hinterland to engage in the practice of their 
profession, and from them there have come con- 
tinuously reports that they have been carrying 
out the methods of treatment outlined above 
with satisfactory results. 

It has seemed that the action of this par- 
ticular drug is somewhat less efficient in benign 
tertian forms of malaria than in the estivo-au- 
tumnal cases, there being in a number of ex- 
perimental cases of tertian fever an apparently 
greater tendency to recrudescence or relapse. 

I trust that it will not be assumed that I 
am advocating the abolition of quinin therapy, 
but in view of the experience which I have had, 
the definite conclusion has been reached that we 
have in sodium cacodylate an agent which is 
capable of at least temporarily arresting the 
progress of the disease; and that in cases where, 
for purposes of observation, no quinin was used, 
a permanent cure seemed to have been effected. 

We have come to believe that in small doses 
we are able to induce provocatory stimulation 
somewhat similar to that occurring in spiro- 
chetal infections. In several cases where the 
question of the diagnosis of malaria was pressing 
and where the most careful repeated examina- 
tions of films and thick smears failed to reveal 
the presence of parasites, the administration of 
five to seven grains of cacodylate followed by 
examination of the blood at two-hour intervals 
for ten hours revealed the presence of sexual 
forms in the peripheral blood. In several other 
cases, afebrile but presenting symptoms sugges- 
tive of chronic malaria, the injection of a provo- 
cative dose as above described was followed by 
a rise of temperature, but without demonstrable 
parasites in the blood stream, which rise of 
temperature would follow several successive in- 
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jections after intervals of two or three days; 
and while it is not justifiable to draw any con- 
clusions from this phenomenon, it is to our 
minds at least sufficiently suggestive to induce 
us to offer it here for discussion and for sub- 
sequent confirmation or refutation by interested 
observers. 


One is impelled to wonder if there be not some 
peculiar inflexibility about the “medical mind.” 
If we could for a little while remove from our 
consciousness our belief in the specificity of 
quinin, we could perhaps evaluate more fairly 
the use of arsenic in the malarial fevers. 

Certainly when in experimental therapy we 
seek an etiotropic agent for use in protozoan 
infections, we turn almost uniformly to some 
of the pentavalent forms of arsenic, and yet in 
this particular protozoan infection we treat a 
valuable therapeutic agent with less considera- 
tion than is normally shown to be a backward 
stepchild. 


The very history of medicine teaches us that 
arsenic and its derivatives were believed to be 
useful in paludism from time immemorial; nay 
more, were the acknowledged specific until the 
time when the Jesuit Fathers brought back the 
first cinchona bark from Peru, so that in con- 
tinuing over a considerable period of years a 
study of the effect of arsenic in the severer 
forms of malaria, the writer can lay no claim 
to originality, but only to the persistent unre- 
mitting attention to the action of this particular 
drug. It must not be understood that the use 
of arsenic in this form could be expected to 
replace many other therapeutic measures which 
are indicated, its role being that of a safe, non- 
irritating and dependable etiotropic agent for 
use in the frequent emergencies which arise in 
the treatment of malaria. 

(1) It is the belief of the writer that sodium 
cacodylate in proper dosage will clear the blood 
stream of malarial parasites and cause a cessa- 
tion of all symptoms. 

(2) A sufficient number of cases has been 
studied in which arsenic alone was used to 
convince the writer that it will by itself perma- 
nently cure malarial fever. 

(3) It is not germane to this discussion 
whether it acts directly upon the parasite or 
merely by stimulating phagocytosis. 

(4) To attain the results described, 20 to 30 
grains should be administered in each twenty- 
four hours. 

(5) It is less toxic when administered in- 
travenously than is quinin, is more efficient than 
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arsphenamine and less apt to produce a rash 
than is stovarsol. 

(6) It is becoming increasingly apparent that 
quinin therapy alone is not the solution of the 
cure of malaria and a further study of the 
action of the arsenicals, together with that of 
iron, must be made before the problems which 
confront us will be solved. 





DISCUSSION (Abstract) 


Dr. J. B. McElroy, Memphis, Tenn.—I believe that 
there is only one use of intravenous injection of quinin 
and that is in the comatose cases. I have seen no dis- 
tress or disagreeable results from it, but that is possibly 
because I did not use it except when it was very strongly 
indicated. I believe it will be advantageous to us to 
follow Dr. Murphey’s suggestion. 


Dr. S. Chaille Jamison, New Orleans, La.—I have had 
no experience with the use of sodium cacodylate intra- 
venously in the treatment of acute malaria. I did ad- 
vocate many years ago, in a paper published in the 
SOUTHERN MEeEpiIcaL JOURNAL, the use of cacodylate of 
soda in cases of malaria that had developed very severe 
anemia and I attributed much of its value merely to 
its effect upon the anemia. 


I have had the experience in the negro wards of the 
Charity Hospital of seeing patients who were under in- 
travenous arsphenamin treatment for syphilis actually 
develop chills and fever. That shocked my faith in 
the power of the arsenicals in the treatment of the dis- 
ease very seriously, I must confess. 

We have used quinin intravenously since 1910 at the 
Charity Hospital. It is now becoming a rare thing in 
New Orleans to use this treatment. We teach that 
quinin is not to be used intravenously if the patient 
can take it by mouth and that so far as any of us who 
are connected with the staff knows, it has no value in- 
tramuscularly. When the patient becomes comatose he 
has to be given the quinin intravenously, never more 
than 15 grains to the dose and never stronger than a 
1 per cent solution either in freshly distilled water or 
saline. We have had no accident that we can at- 
tribute to the quinin. I do not believe that quinin is 
at all dangerous in the treatment of pernicious ma- 
laria. 

If, while you are giving a certain treatment, plas- 
modia disappear from the blood, it is not proof that 
the disease is cured. Any of us who has lived in a 
malarial country have had the very bitter experience 
of seeing a patient die from malarial fever which was 
not demonstrated until autopsy, the blood smears hav- 
ing been negative. We have always felt that if a 
patient had malarial fever and was in coma we could 
usually find enormous numbers of plasmodia in the 
blood. Dr. Castellani told me at one time that it was 
not at all necessary for plasmodia to be demonstrated 
in the blood stream, even if the patient were comatose 
from malaria. I confess that was new to me. 


We now have in New Orleans scarcely enough cases 
of malaria to demonstrate to our classes. 


Dr. R. L. Miller, Waynesboro, Ga—I have noticed 
that those patients who pass the time for the next 
exacerbation without coming out of coma almost in- 
variably die. This shows the utter futility of tempor- 
izing with any drug that is slow of action or dependent 
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upon a cumulative effect. In the commercial world 
there is a phase “Time is the essence of the con- 
tract.” So in dealing with the comatose form of ma- 
laria time is of the utmost importance. In fact, it is 
the determining factor. We must select a drug whose 
therapeutic effect can be rapidly obtained without ne- 
cessitating a long wait upon gastric absorption. 

In mercury we have a specific possibly more effective 
in syphilis than quinin is in malaria. Likewise in yaws, 
trypanosomiasis and the other protozoan infections we 
turn immediately to some form of the arsenicals. If 
it is efficient in these protozoan infections one is cer- 
tainly within the bounds of good therapy in using it in 
malaria. 

I do not use quinin intravenously for the reasons 
outlined by Dr. Murphey. I have been using cacodylate 
of soda for the past six or seven years with the same 
happy results which Dr. Murphey has obtained. 


Dr. William Krauss, Memphis, Tenn—I have had no 
experience with scdium cacodylate in this dosage in 
the treatment of any disease. In the treatment of 
estivo-autumnal fever I have utterly failed with all 
remedies other than quinin. I think the German writers, 
all of the British writers and, in fact, in all the Tropics 
the same results have been reported. We may say in 
a general way that there is no other disease except 
syphilis in which every promising remedy has been 
completely tried out. In the tertian malarias all ar- 
senicals are rather inferior to quinin for the suppres- 
sion of the fever, but they are not without value. Of 
course, Dr. Murphey has achieved brilliant results and 
he has used a drug that none of us would have at- 
tempted to use in such large doses, certainly not intra- 
venously. I cannot make myself feel that it would be 
entirely safe. It may be that the history of the treat- 
ment of pernicious malaria will have to be rewritten 
in the face of this very bold therapy that Dr. Mur- 
phey has undertaken, but at present I still hold with 
the other malaria workers that the arsenicals are vastly 
inferior to quinin in the treatment of malaria, arsphen- 
amin, stovarsol and sodium cacodylate not excepted. 


Dr. J. S. McLester, Birmingham, Ala—I think arsenic 
is of limited value in the treatment of malaria. We 
should be careful in drawing final conclusions from a 
small percentage of cases, particularly as the patient 
with malaria will often get better if he is merely put 
to bed. 

The combined experience of the past has. indicated 
that no drug is comparable to quinin for the treatment 
of malaria. As for the preparations of arsenic used, I 
cannot help but feel that Fowler’s solution given by 
mouth is about as good as cacodylate of soda. There 
is something impressive in putting a drug in a pa- 
tient’s veins and we often feel that we are thereby em- 
ploying energetic measures, but it should be borne in 
mind that great harm can be done by injudicious intra- 
venous therapy. 


Dr. V. P. Sydenstricker, Augusta, Ga—My reaction 
to cacodylate of soda was at first just like that of the 
other speakers. It seemed rather useless and perhaps 
irrational in the face of the widespread efforts at ar- 
senical therapy. Going at the thing with an open mind, 


or rather standing on the side line with an open mind 
for about five years and then having used it to a very 
considerable extent for the past four years, I am con- 
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vinced that not for the routine treatment of mala- 
ria, but for the treatment of the comatose patient who 
is vomiting and who is dehydrated and cannot absorb 
quinin by mouth and will not stand probably as much 
as 5 grains of quinin intravenously, cacodylate is safe 
and is life-saving. It is not a substitute for quinin and 
Dr. Murphey does not intend to imply that, but a 
patient who has been in coma for six or eight hours, or 
who falls on the street in malarial coma, reacts nicely 
to cacodylate, and I think if it is used within the 
first eighteen or twenty-four hours he will get well. 
Of course, as soon as the immediate symptoms subside 
regular quinin therapy is instituted. I have watched 
Dr. Murphey’s work with much interest. I came to it 
with not only skepticism but rather an unpleasant re- 
action, but I have absolutely changed my mind. 


Dr. Cabot Lull, Birmingham, Ala.—I wish to ask Dr. 
Murphey what dilution of quinin was used? A case 
that I saw received 15 grains of fairly dilute quinin in- 
travenously. The patient was in extremis and after 
forty-eight hours died. I have always felt that the 
death was due to the type of the infection and not to 
the quinin, since it occurred long after the injection. 


Dr. M. L. Graves, Houston, Tex.—In the fall of 1915 
I had the opportunity to see many cases of malaria 
that we thought had been brought to Galveston on 
steamers from Mexico. These were tertian and estivo- 
autumnal infections. I gave them rather large injec- 
tions of sodium cacodylate in 3, 5 and 7.5 grain doses. 
After considerable experience with it I decided that it 
was not of sufficient value to continue its application in 
estivo-autumnal cases. 

In one very serious case of estivo-autumnal malaria 
I believe the patient’s life was saved by a citrated 
blood transfusion, 600 c. c. with 15 grains of quinin 
sulphate in the transfused blood. 


Dr. Murphey (closing)——We have much malaria in 
our section of the world and to me it has always been 
a particularly fascinating subject of study. 

The dosage which we have used, I will admit, seems 
incredibly large, but do not for a moment imagine that 
when I started this particular line of investigation my 
efforts were not as I have described them, wary and 
tentative. There seemed to be just enough encourage- 
ment in the matter to go ahead, follow it further and 
see what results might be obtained. I do not believe 
that I am taking the attitude of a Don Quixote, tilting 
at the windmills of quinin therapy. I am not bringing 
to you the untried enthusiasm of youth, but the sea- 
soned experience of twenty years. Because I realized 
that this particular problem would need observation 
over a long period, and accumulation of case history 
upon case history before any sort of conclusion could 
be accepted, I have withheld anything but discursory 
papers until now because the twenty years were needed 
before I could believe that I was justified in my opin- 
ion. 

The quinin fatalities mentioned occurred in the wards 
of the Hospital when I was in charge. They did not 
occur under my hands, but my house staff was using 
the ordinary ampoule as it comes from the manufactur- 
ing chemist. The last of these three fatalities occurred 
ten years ago. Death was practically instantaneous and 
certainly attributable to quinin in the opinion of all 
of us. 
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DIFFERENCES IN THE HABITS OF 
ANOPHELINES WHICH TRANSMIT 
MALARIA IN AMERICA, IN EU- 
ROPE AND IN THE FAR EAST* 


By L. W. Hackett, M.D., 
Rockefeller Foundation, 
New York, N. Y. 


Doctor Darling, whose personality and fund 
of experience we miss with poignant regret on 
such an occasion as this, used to say that to 
become a good malariclogist one had to learn 
to think like a mosquito. Each malaria worker, 
of course, devotes himself to the psychoanalysis 
of the particular species with which he has to 
deal and constructs his program accordingly. He 
does not often have the opportunity to work in 
a number of different regions of the world, and 
so he thinks of malaria constantly in terms of 
his own particular problem. He falls into a 
sort of provincialism as necessary and pardon- 
able as that of the poet who sang “What is so 
rare as a day in June?,” forgetting for the mo- 
ment that it was midwinter below the equator. 

But is is now getting to be known that all 
anophelines everywhere do not think alike by 
any means, and the specialist in one’ mosquito 
must be on his guard against what Darwin called 
the most hazardous of human tendencies, the 
drawing of general conclusions from limited ex- 
perience. Scientific literature now reaches an 
international audience and what is said here to- 
day with local conditions in mind will be read 
tomorrow in Italy, India, and Peking. Our 
soundest knowledge, then, may lead us astray 
if we enter unwarily into discussions with for- 
eign workers, or recklessly publish unqualified 
generalizations and theories with regard to mos- 
quito behavior and control, or, worst of all, if 
we reason by analogy and take the lessons we 
have learned through hard work or bitter expe- 
rience in one region and attempt without pre- 
liminary study to apply them in another. This 
has been done, of course, time after time before 
the medical entomologist was developed and 
could obtain the ear of the responsible authori- 
ties. For if failure or disaster occurred in these 
cases, it was almost always due to the unex- 
pected behavior of some Anopheles mosquito. 


One of the most famous examples may be 
found in the story of the sanitation of Kuala 





*Read before National Malaria Committee (Confer- 
ence on Malaria), meeting conjointly with Southern 
Medical Association, Twenty-Second Annual Meeting, 
Asheville, North Carolina, November 12-15, 1928. 
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Lumpur, capital of the Federated Malay States. 
After long and painful experience, rubber plant- 
ers on the coastal plains had found that clearing 
the jungle for half a mile round about the la- 
borers’ quarters protected them from malaria, 
since A. umbrosus, the carrier, required dense 
shade in which to rear its larvae. The same 
thing, therefore, was done about the inland town 
of Kuala Lumpur, but with precisely the oppo- 
site effect, plunging the whole anti-malaria ef- 
fort into confusion and discouragement. Malaria 
increased tremendously and was a heavy burden 
for nine years until in 1916 Strickland, an epi- 
demiological entomologist, proved to the satis- 
faction of the authorities that they had to do 
with quite another anopheline (A. maculatus) 
of habits and inclinations diametrically opposed 
to those of A. umbrosus, preferring sunlight to 
shade, and running water to jungle pools. In 
fact, umbrosus was never found at all in Kuala 
Lumpur, and nevertheless the ranges of the two 
mosquitoes were not ten miles apart. “Igno- 
rance of the distribution of wmbroasus,”’ says Sir 
Malcolm Watson,! “cost the Country much 
money and many lives.” 

A similar entomological situation exists in cer- 
tain regions of Italy, where maculipennis, the 
principal malaria carrier, will not breed in brack- 
ish water. Schemes have been evolved and in 
certain cases successfully carried out for letting 
the sea into fresh lagoons and low-lying marshes 
to stop anopheline breeding. The old pre-Ross 
belief, which held that the admixture of salt 
water to fresh increased the malaria, was dis- 
carded as unscientific. Recently, however, La 
Face” has revealed a hitherto unsuspected fact. 
that in great submerged areas near the mouth 
of the Po, maculipennis is replaced by elutus, a 
mosquito very similar in appearance but differ- 
ent in species, an excellent malaria vector, pos- 
sessing the ability to breed in salt water. Thus 
some basis was afforded to an ancient belief and 
empiricism in mosquito control brought again 
into well-merited discredit. 

America has had such experiences in its trop- 
ical possessions. It was found in Panama that 
the bromelia, a parasitic plant growing on the 
limbs of trees, and holding a quantity of water 
in its cup-like heart, was widely distributed and 
was breeding anophelines. In some countries it 
has been considered a cause of malaria. The 
project was discussed of seeking out and de- 
stroying all these plants. It is probable that 
Darling saved the Panama Canal hundreds of 
thousands of dollars by proving in time that no 
malaria-carrying mosquito was being produced 
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by the bromelias of Panama, and that they could 
be ignored. 


In the Philippines our occupying troops were 
faced with the problem of selecting without delay 
a healthy location for a large permanent mili- 
tary station. On the basis of the best American 
experience and of local opinion, it was placed 
in the hills at a considerable distance from the 
coastal swamps and marshy plains. Unfortu- 
nately subsequent experience and careful sur- 
veys have shown that A. minimus, the principal 
malaria carrier in the Philippine islands, breeds 
only in foothill streams and nowhere on the 
plains, while J/Judowii, the mosquito of the 
coastal mangrove swamps, so dangerous in Singa- 
pore, is quite innocuous around Manila Bay. 
The camp had, therefore, been located in the 
exact center of the most malarious zone of the 
Island. 

Such examples, however, of action based on 
false premises through ignorance of the differ- 
ences in behavior of anophelines are drawn 
mainly from the past. Present day opinion on 
this subject is crystallized in one of the princi- 
pal conclusions approved at the recent interna- 
tional conference of malariologists in Geneva in 
June of this year. Each government is urged 
to create a small body of trained research work- 
ers in malaria, spending all their time in scien- 
tific investigation and acting as advisers to the 
health authorities in the control of malaria. 
Collaboration between such bodies all over the 
world, coordinated possibly by some such agency 
as the Health Section of the League of Nations, 
would permit the organization of programs of 
jnternational investigation of certain questions 
at present unanswerable, and might throw light 
on some of the theories which now seem to 
divide the malariological opinion of the world 
into something like opposing schools of belief. 

I would like to illustrate the importance of 
the international viewpoint by referring to one or 
two such theories now being actively discussed. 

A group of very well-known European mala- 
riologists now holds, in substance, that malaria is 
an anomaly in a civilized country; it is a typ- 
ical concomitant of abandoned or under-devel- 
oped lands and primitive conditions where pov- 
erty and ignorance chiefly characterize society. 
In their opinion, malaria will tend to disappear 
automatically in the presence of intensive cul- 
tivation and improved standards of living. En- 
demic malaria is thus not so much a medical or 
entomological problem as a social and economic 
one, and hence it is to the last degree futile to 
set about attacking the mosquito while these 
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problems remain unsolved. The progress of civ- 
ilization, aided dy a liberal distribution of 
quinin, will cause malaria to melt away like 
snow, even though the anophelines remain undi- 
minished in number. 


Now, I think it can be sustained that this 
spontaneous disappearance of malaria in long- 
established and heavily-infected communities 
where no measures at all have been consciously 
taken against Anopheles, is a phenomenon to be 
observed only in temperate climates, and is pos- 
sibly limited to Europe. Certainly it is never 
seen in the tropics, where nevertheless numerous 
areas of intensive cultivation and considerable 
prosperity are to be found. Here a reasonable 
protection from malaria is obtained only at 
great labor and expense, and no one would main- 
tain for a moment that elaborate agricultural 
development and a high standard of living would 
by themselves keep malaria permanently out of 
the community were the Anopheles allowed to 
remain. Recent studies of Missiroli and myself* 
point to the fact that “anophelism without ma- 
laria” is linked up with the food habits of the 
European anopheline, A. maculipennis, which in 
certain regions no longer bites man. This is 
supported by the fact that the introduction of 
malaria carriers into these regions no longer 
gives rise to secondary cases of malaria. 

Another theory recently proposed both in 
England and Brazil is that most of the malaria 
is being transmitted by a relatively few house- 
loving, well-protected, long-lived and lazy female 
anophelines, and that the great bulk of the 
anopheline population is practically not con- 
cerned at all in the spread of the disease. Hence 
house-catching of resting anophelines has been 
exalted to an important place in methods of 
malaria control, and generally recommended. 
Whatever the validity of this theory in regions 
where anophelines remain in houses after biting, 
it can have no reference to the major malaria 
problem of the Far East, where it seems almost 
to be a rule of etiquette for the mosquito to 
leave the room immediately after meals. I have 
myself been guilty of criticising a survey of 
the anophelines of Ceylon made by H. F. Car- 
ter, the Government entomologist, on the ground 
that the relative densities of species were based 
on larva counts rather than adult catches. I 
had no idea until I visited the Far East how 
difficult it is to lay hands on the adults of most 
of the principal malaria carriers. In Ceylon, a 
night’s work in houses and stables and around 
tethered animals out-of-doors on a highly mala- 
rious cocoanut estate yielded a few rossii and 
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barbirostris, neither of which is concerned with 
malaria transmission, while of cwulicifacies or 
listonii, the real malefactors, we saw not a trace. 
Some sort of trap must be employed, such as a 
defective bed net. In Malaya, A. maculatus 
disappears completely in the daytime, and 
though a tiny and fragile insect, subjects itself 
to the perils of wind and weather rather than 
lie up in a man-made shelter. In the Philip- 
pines attempts to inculpate A. minimus by dis- 
section of specimens caught in Nature have 
failed through lack of material. In seven days 
spent in the Islands, I did not catch a single 
one, although a sporting colleague offered as 
high as a peso apiece for adult specimens. At 
the same time the larvae were abundant. Now, 
malaria is rife in all these places and it is evi- 
dent the anophelines can keep it going, although 
if they enter houses at all they remain only long 
enough to bite. 

I may mention also the theory that major 
drainage operations (referred to in Europe as 
great or integral bonification) have a direct ef- 
fect on malaria by reducing the number of 
anophelines. This is an American theory, and 
it is undoubtedly sound, for whether the water 
is put underground or not, the drainage of 
swamps or ponds, and the putting the water 
into motion in canals, streams or ditches, in 
America is sufficient usually to abate the quadri- 
maculatus. Even when streams are turned into 
ponds for power purposes, though there may be 
at first a period of great quadrimaculatus pro- 
duction, after four or five years in some mys- 
terious way the waters become unattractive to 
the mosquito and the lake can be ignored. It 
seems to resume the character of a river. 

Now, in Europe the maculipennis breeds in 
the edges of moving waters as well as in ponds. 
This is probably a temperature reaction, since 
it often abandons still water if it becomes too 
warm. But the result is that the draining of 
great plains and deltas, such as that of the Po 
and the Tiber, with the construction of ditches, 
intersecting channels and great collecting canals, 
does not greatly diminish the number of maculi- 
pennis. As Grassi remarked, you have merely 
transformed an irregular swamp into a recti- 
linear swamp, and mosquito production goes on 
as before. Yet in some cases malaria has begun 
to disappear after these works, whereas in others 
it has remained the same or actually increased 
on account of the increase in population which 
follows. Hence the European malariologist, 
doubtful about the relationship between the 
number of mosquitoes and the intensity of ma- 
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laria, is driven to utter aphorisms such as “ma- 
laria flees before the plow,” or (as Cavour said) 
that beefsteak is the best cure for malaria, or 
(with Marchoux) that it often seems that the 
intensity of malaria is in inverse proportion to 
the number of anophelines. Certainly a pro- 
found skepticism reigns in Europe today about 
the practibility of American ideas of eradicating 
malaria through mosquito control, and in part 
this has arisen from the difference in breeding 
habits between the principal European and the 
principal American anopheline. 

I have cited these three theories which con- 
cern the causes of the spontaneous disappear- 
ance of malaria, the importance of the few fe- 
males resting in bedrooms, and the effect of 
major drainage on malaria, because they are 
subjects of present discussion, and they seem 
to turn in each case on the behavior of a par- 
ticular anopheline, and yet they are often dis- 
cussed, refuted or defended in literature and 
conference as though they had general validity. 
Certainly international contacts and exchanges 
are of great importance in the science of malari- 
ology, if such it can be termed. In many cases, 
differences between malariologists may thus be 
resolved pacifically into differences between 
mosquitoes. ‘ 

But if the anophelines which transmit malaria 
have such diverse habits and characteristics all 
over the world, it nevertheless occurs to us that 
there must be some profound similarity which 
makes of them all malaria carriers. The com- 
parative study of them ought surely to reveal 
why it is that one species is a carrier and an- 
other is not. Such a generalization would be 
extremely useful to all malariologists every- 
where. 

Such comparative studies, however, bring us 
upon the very puzzling fact that not only do 
anopheline species differ one from another, but 
the same anopheline appears to behave differ- 
ently in different situations. Take the well- 
known case of A. aconitus. Winoto (1919) 
found it infected in Western Java to the extent 
of 7 per cent, while in the same year Swellen- 
grebel in Sumatra dissected over a thousand 
specimens at the height of an epidemic, and 
found none positive.* We may ask whether it is 
certain these were really the same mosquito va- 
rieties or strains. For example, two strains have 
been fairly well distinguished in the species A. 
ludlowiit, one of which breeds in fresh hill 
streams, the other in salty mangrove swamps 
within reach of the highest tides. Now, /udlowii 
is another one of those anophelines which carry 
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malaria in one region and are harmless in an- 
other. But the ability to transmit malaria is 
not confined to one or the other strain and is 
apparently not linked up at all with the known 
bionomic differences. The salt water variety is 
both the famous fever mosquito of the Javan 
and Malayan coasts and the perfectly harmless 
anopheline of the Manila fish ponds. Sections 
of Batavia and Singapore are rendered almost 
uninhabitable through the malaria caused by 
this insect; but in twenty years no authentic 
case of autocthonous malaria has been reported 
in Manila. 

The strange case of bifurcatus throws some 
light upon the subject. In all parts of Europe 
it is a wild mosquito never found in houses, but 
in Palestine alone it enters houses freely and 
is a most dangerous transmitter of malaria. Is 
it, then, domesticity which makes carriers of 
mosquitoes, and can this domesticity be ac- 
quired by an anopheline in one region and not 
in another? The answer is, this cannot be the 
whole story, for A. maculipennis in Europe is a 
domestic mosquito wherever it is found, but it 
is not always a malaria carrier. Thus the map 
of malaria in Europe does not agree with the 
map of maculipennis distribution. And _ yet 
maculipennis is, with unimportant exceptions in 
a few localities, the only carrier in all this area. 
It is in Italy that the problem seems to be pre- 
sented in its simplest terms. Why, in certain 
well-defined regions, is A. maculipennis a dan- 
gerous transmitter of malaria, and why, in other 
similar regions, is it perfectly harmless, even in 
great numbers and in the presence of gametocyte 
carriers? This has been the subject of numer- 
ous observations and experiments made during 
the past three years by Missiroli and myself at 
the Malaria Experiment Station in Italy. We 
have come to the conclusion that in that coun- 
try the amount of malaria in a community is 
the measure of the degree of contact between 
A. maculipennis and man. This varies greatly 
from region to region because this anopheline, 
though always domestic in habits, bites both 
man and domestic animals, but in differing pro- 
portions in different places. Thus on the Tiber 
Delta one mosquito in four was taken in bed- 
rooms (the highest rate we have yet observed, 
marking a considerable degree of anthropophil- 
ism); in the Pontine Marshes this “host-index” 
was one in nine; in Massarosa (Tuscany), where 
malaria appears only as a sporadic case or two 
at long intervals (just as, let us say, in New 
York State) the anophelines were plentiful, but 
only one in four hundred of those captured had 
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bitten man, as shown by the precipitin reaction 
of the ingested blood; and in Val di Chiana, 
where malaria is unknown, our party was un- 
able, in two different visits, to find a single 
specimen containing human blood, nor were we 
able to be bitten at night, although we inten- 
tionally exposed ourselves and the anophelines 
were very numerous. A very simple mathemat- 
ical consideration will show that if only one in 
four hundred mosquitoes bites man, it will take 
the square of four hundred, or one hundred and 
sixty thousand mosquitoes, to make sure that 
the same mosquito will bite two men, a neces- 
sary condition for transmitting malaria. The 
probabilities are further reduced by the chances 
of the mosquito’s dying during the two weeks 
which must elapse before it can become infec- 
tive, and by the further chance that the first 
man bitten may not be a gametocyte carrier. In 
short, though thousands of anophelines visit 
the precincts of each family in Massarosa every 
night in summer, it might take years to fulfill 
the conditions necessary for a single successful 
transmission of malaria, even with the con- 
stant presence of a gametocyte carrier. Under 
such conditions, endemic malaria cannot main- 
tain itself, and we have the phenomenon known 
as “anophelism without malaria.” The possi- 
bility is not of course excluded that the same 
phenomenon, if it exists in other regions of the 
world, may have different causes. 

What instinct or circumstance it is which in- 
duces A. maculipennis in certain places to bite 
domestic animals to the practical exclusion of 
man; or just what measure of contact between 
a given species of anopheles and man is neces- 
sary to maintain endemic malaria, cannot now 
be answered. But if, in spite of what I said 
about generalizations, I may be allowed to haz- 
ard a very conservative and obvious one, I 
would say that the fundamental similarity be- 
tween all and diverse kinds of anophelines which 
transmit malaria in the world is that they all 
readily bite man, and bite him repeatedly, how- 
ever widely they may differ in other bionomic 
characters. 

This is so axiomatic that the field of inquiry 
to which it points would seem to have been in- 
sufficiently explored. No doubt it could help 
us to determine in the presence of a multiplicity 
of anopheline species the few which are dan- 
gerous to our health, and to explain why the 
same anopheline may be a malaria-vector in one 
region and quite harmless in another. But I 
have been interested here not so much in out- 
lining specific problems as in trying to show 
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that entomology in the service of epidemiology 
is a fundamental necessity in the study and con- 
trol of malaria. 
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DISCUSSION (Abstract) 


Dr. I. J. Kligler, New York, N. Y.—It is certainly 
true that the great point of dissension between malari- 
ologists is due to the fact that we have limited our 
sphere of activity rather too closely and have been 
thinking more of malaria and less of the mosquito. 
We have assumed that the only consideration is the 
human, and that the mosquito is not an entity worth 
worrying about. 


I am not familiar with conditions where one mosquito 
in 400 bites man; most Anopheles I am familiar with 
bite man too frequently for our comfort and pleasure. 
James maintains that infected Anopheles stay in the 
houses when they become infected. 


It so happens that the mosquito we have in Pales- 
tine, A. elutus, resembles the maculipennis existing in 
Europe and England. For the last year and a half 
we have examined the infected mosquitoes in houses 
and stables throughout the various seasons of the year 
and found a very peculiar condition. We found that 
elutus and superpictus behave very differently. In- 
fected elutus live more consistently in houses; yet 
they change their habits: they stay in houses during 
June to September, but a large part of the infected 
mosquitoes pass out of doors during the period from 
September to January. 


A. superpictus does not even behave during the sum- 
mer as does the A. elutus. Some are found in houses 
and some in stables during the summer as well as in 
the winter. 


Various species of Anopheles in different parts of 
the world concerned with malaria differ markedly in 
their habits. To base, therefore, a broad generaliza- 
tion of the kind which may become one of the prin- 
ciples of the Malaria Commission of the League of 
Nations on the basis of experience or experiments with 
one species in one part of a country where malaria 
is not very prevalent is, to say the least, an unjustified 
procedure. Such a generalization would affect harm- 
fully the attempts of control of malaria in other parts 
of the world. 


I might cite a single instance of the danger of 
generalizations from local experience. We have not had 
the experience of Dr. Hackett where ditching a large, 
flat marsh has brought about breeding of the same 
species of mosquito. We have found a transformation 
in the fauna. Elutus is a marsh mosquito, like the 
maculipennis. Ninety-five per cent of the Anopheles in 
an area were elutus. Then the area was drained and 
very shortly after that the mosquito population 
changed entirely: instead of 95 per cent elutus, the pre- 
vailing species was A. superpictus, which prefers run- 
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ning to stagnant water. The malaria problem was not 
solved by the drainage, but control became easier. Had 
we not been following the habits of the different mos- 
quitoes, we should have found ourselves face to face 
with a very serious situation; as it was, we were ex- 
pecting this change and waited long enough for the 
change to take place, and then took the necessary 
measures and averted a disaster or disappointment. 





RECENT PROGRESS IN MALARIA 
ERADICATION* 


By Freperick L. Horrman, LL.D.,+ 
Wellesley Hills, Mass. 


My remarks on the present occasion cover a 
wide range of international efforts to reduce the 
incidence of malaria, in some parts of the 
world to the vanishing point. But the prob- 
lem still remains an enormous difficulty demand- 
ing a concentration of qualified attention on the 
part of engineers, entomologists, physicians, re- 
search workers and scientists generally. Malaria 
is now, however, infinitely less a mortality prob- 
lem than a disease problem, particularly in this 
Country, during recent years. Malaria as a 
disease also seriously affects many other and 
more important diseases, hastening death in 
countless cases in which the organism has been 
weakened by continued attacks of malaria in- 
fection. 


My review covers some thirty different coun- 
tries, which it would be impossible to deal with 
even in the form of a very brief summary. The 
address will, therefore, be printed together with 
the reprints of all my previous papers on ma- 
laria and made available to those who wish to 
pursue the subject further, particularly from a 
statistical point of view. 

In the United States Registration Area, the 
mortality from malaria has gone down from 3.8 
per 100,000 in 1919 to 2.7 in 1927, but for 
the previous year the rate was only 1.9, so that 
the increase during the year is suggestive of 
the urgency of renewed efforts on the part of 
all concerned. The most conclusive evidence of 
malaria reduction in this Country under ade- 
quate conditions of control is furnished by the 
United States Army. The disease incidence has 
been reduced since 1902 from a rate of 201.2 per 
1,000 military personnel to 6.7 in 1927. For 
white enlisted men, the rate at Panama, which 
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as late as 1921 had been as high as 109 per 
100,000, had been reduced to 49.9 during 1927. 
There had been no deaths from malaria in the 
Panama Canal Zone among Panama Canal em- 
ployes since 1924. 


Another outstanding experience of malaria 
control is represented by the admirable efforts 
of the United Fruit Company in its tropical pos- 
sessions in the West Indies and Central Amer- 
ica. The Company in recent years has been ex- 
perimenting with treatment by plasmochin with 
excellent results. Attention in the paper is di- 
rected to outbreaks of malaria in sections here- 
tofore considered immune. A most interesting 
occurrence of this kind is the recent outbreak 
of malaria in Barbados, which was considered 
entirely free from the disease and not liable 
thereto. On the other hand, attention is directed 
to the extraordinary frequency of malaria in 
Southern Russia. Most regrettably, Professor 
Marzinovsky, who expected to have been pres- 
ent, was unfortunately prevented by illness from 
being with us. In 1923 the number of reported 
cases in the Union of Soviet Republics was 6,- 
233,000, but this by 1925 had been reduced to 
5,141,000. 

No malaria survey can ignore the progress 
made in Italy. The death rate from malaria in 
Italy, which had been 5.7 per 100,000 in 1914, 
had by 1918 increased to 32.4, but the rate was 
reduced to 9.0 during 1925, which was the low- 
est figure of recent years and which contrasts 
with a figure of 59.5 during 1887-89. 

In Ceylon, for example, the problem is as 
yet far from being under perfect control. The 
number of cases of malaria treated in dispensa- 
ries in 1926 was as high as 1,061,457, aside 
from about 29,000 more serious cases treated in 
hospitals. 

For all India, the figures are still more star- 
tling. The number of outdoor malaria patients 
treated at dispensaries increased from 5,519,000 
cases in 1916 to 7,704,000 cases in 1925, aside 
from 1,041,000 more serious cases treated in 
hospitals. 

The foregoing random observations merely 
emphasize the plea frequently made in the last 
fifteen years that there is the utmost urgency 
for a more concentrated effort, but most of all 
for continuity of effort, amplified by a consid- 
erable amount of skill and money if reductions 
are to be of genuine and lasting value. The 


problem will not solve itself, but is in need of a 
vast amount of cooperation for the collection of 
adequate and trustworthy statistics. 
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No agency in this Country in this connection 
can serve a better purpose than the National 
Malaria Committee in cooperation with the 
United States Public Health Service, which in 
season and out has aimed at the gradual eradi- 
cation of malaria throughout the Southern 
states. But these two agencies, together with 
the health agencies of the different states, re- 
quire much more assistance than has thus far 
been forthcoming. The road to success will be 
through continuous efforts, which should not 
be relaxed when temporary results of value have 
been attained. At present, there is too much 
sporadic enthusiasm which hinders rather than 
helps the real cause of success. 





DISCUSSION (Abstract) 


Dr. L. L. Williams, Jr., Richmond, Va—Some of you 
may not know, but I believe most of you do, that 
Doctor Hoffman was the father of the National Malaria 
Committee. 

Doctor Hoffman said he advised increased activities 
in certain sections. I had an idea that increase in 
malaria had stopped and made inquiries in fourteen 
Southern states. It was rather interesting to note that 
of these fourteen states, there was a definite increase 
in ten and a comparative decrease in four. There was 
a moderate increase in five, a heavy increase in two, 
and a very heavy increase in three. 





A NEW METHOD FOR MECHANICAL DIS- 
TRIBUTION OF PARIS GREEN AS AN 
ANOPHELINE LARVICIDE: PRE- 
LIMINARY REPORT* 


By J. A. LePRINceE,+ 
and 


H. A. Jounson,t 
Memphis, Tenn. 


Since 1921, when Doctor Barber, of the United 
States Public Health Service, discovered the 
high toxicity of paris green against Anopheles 
larvae, the use of this material has steadily in- 
creased, and today it is well known in practi- 
cally all of the malarious parts of the globe. 

For a long time paris green in the ratio of 
one part paris green to one hundred parts inert 
dust was restricted to hand distribution. Al- 
though this still remains a standard method, the 
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distribution by mechanical means is of necessity 
gaining attention. Knapsack dusters have been 
used successfully, while Williams and Cook have 
developed a very effective method of distribu- 
tion from airplanes, using as high as 33 per 
cent paris green diluted with soapstone.* 


Between the hand method for small areas and 
the airplane method for large tracts there has 
arisen a demand for a dusting device that would 
be mobile, economical, easily operated and ef- 
fective over areas not covered by the other 
methods. With an idea that such a device could 
be most advantageously operated from a light 
boat, the authors proceeded during the season 
of 1928 to develop a power duster and method 
of operation that would ultimately prove satis- 
factory. 


A boat of the skiff type, 14 feet by 50 inches, 
was procured, propelled by a small outboard 
motor. The blowing equipment consisted of a 
600 watt gasoline engine-generator unit and a 
100 watt electric driven hand blower. A hopper 
was installed with an agitator similar to that of 
the well known flour sifter. This sifted the 
dust by hand power into the intake pipe of 
the blower. The dusting outfit proper weighed 
less than an average sized man and could be 
carried on the running board of a car. It sits 
in the boat on spring legs and does not have 
to be bolted to the boat. Thus it can be easily 
moved from pond to pond. 


In operation 5 to 15 per cent paris green 
mixed with ordinary hydrated lime was blown 
diagonally into the air as the boat moved along. 
Six to ten feet after leaving the nozzle it was 
picked up by air currents and floated across 
the area. The distribution was excellent and no 
heavy, dense coverage of dust occurred near the 
boat. It is believed that the lightness of hy- 
drated lime was partly responsible for the ef- 
fective distances covered. The passage of the 
dust through the fan of the blower materially 
aids in the diffusion. 


In a series of tests of this device at Reelfoot 
Lake, Tennessee, in areas of dense lily, water 
star grass, moss and algal mats, we were con- 
sistently able to kill all Anopheles larvae up to 
450 feet from the boat. The time of application 
was less than five minutes per acre. One-half 
pound paris green per acre was found sufficient 





*Reprint No. 1140 from the Public Health Reports. 
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at this place. The cost of matezials (with paris 
green 20 cents a pound) was therefore approx- 
imately 14 cents per acre. The whole outfit can 
be operated by one man. 


Although the device has not been perfected 
to the point desired, it has already shown itself 
to be efficient, simple, and economical to op- 
erate and well adapted for work in areas where 
no other method of control is feasible. Other 
blowers can be added without necessitating extra 
help and the entire device is extremely flexible 
for almost any imaginable situation. The com- 
plete outfit, including boat and outboard motor, 
can be set up for a sum not exceeding $500. 


While this is a preliminary report only and 
a complete report of the performance of the de- 
vice will be published later, something should 
be said in regard to commercial paris green avail- 
able for anti-anopheles work. 

Numerous instances are on record where paris 
green has utterly failed to accomplish its pur- 
pose and reliable workers have reported poor 
results with its use. During the past season’s 
work we had occasion to observe the effective- 
ness and non-effectiveness of two different 
brands of paris green. With one we got almost 
no destruction of Anopheles larvae, while with 
the other we got practically 100 per cent kill- 


‘ing. No attempt will be made here to explain 


the variance of these two samples. 


Paris green is stated to be a by-product. It 
varies in color, density, fineness, dryness, spe- 
cific gravity and probably in chemical composi- 
tion. Its varying toxicity is said to be the 
chief reason why it has been replaced in agri- 
culture by other poisons. The paris green which 
proved very effective in our experimental work 
was of a dense, vivid, uniform color and very 
dry. The manufacturer stated that in tests 95 
per cent would pass a 350-mesh bolting cloth 
such as is used for paint pigments. 


It is quite evident that a detailed investiga- 
tion is necessary in relation to the suitability 
of paris green for Anopheles control. The time 
is not far distant when for this work paris green 
will be purchased according to specifications. 
What these necessary specifications are we do 
not yet know, but the United States Public 
Health Service is at present undertaking an ex- 
haustive study of paris green, and it is believed 
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that in a short time much valuable additional 
information on the suitability of paris green for 
anti-anopheline work will be available. 


DISCUSSION (Abstract) 


Dr. Felix J. Underwood, Jackson, Miss—I should 
like to ask if you worked on a calm or windy day? 

Mr. H. A. Johnson, Memphis, Tenn.—We operated 
on Reelfoot Lake under many conditions of wind veloc- 
ity. We found no days upon which the dust would 
not travel. The most satisfactory wind velocity for 
dust carriage was found by a small pocket anemometer 
to be from two to five miles per hour. Above five 
miles per hour considerable vertical motion of the dust 
cloud was noted and there was a corresponding ten- 
dency for the dust to skip certain small areas of 
vegetation. 





THE MISSISSIPPI LAW AND PROGRAM 
FOR SALT MARSH MOSQUITO 
CONTROL* 


By T. H. D. Grirritts, M.D.,+ 
Biloxi, Miss. 


So far as the writer knows, the first effort that 
was made in the United States toward the in- 
vestigation of state-wide mosquito problems, was 
that by the late Dr. John B. Smith, State En- 
tomologist of New Jersey, in 1900. In that 
year, according to published records, Dr. Smith, 
who, in addition to filling the position of State 
Entomologist, was Entomologist to the New 
Jersey Agricultural Experiment Station, “secured 
a small amount of money from the director of 
the station for a preliminary investigation of 
the mosquito problem.” One of the results of 
this preliminary investigation was the introduc- 
tion of a bill in the State Legislature in 1902 
which provided for an appropriation of $10,- 
000.00 ‘‘for the study of the mosquito problem.” 
This measure failed of passage that year, but 
the Governor of the State set aside from his 
emergency fund the sum of $1,000.00, with 
which Doctor Smith carried on the work in 1902. 
In 1903, the Legislature made an appropriation 
of $10,000.00 by the passage of a bill similar 
to the one introduced in 1902. Doctor Smith 
submitted a report, published in 1904, showing, 
among other facts, that “salt marsh mosquitoes 
migrated as far as 30 miles inland, infesting 
seriously more than one-half of the State and 





*Read before National Malaria Committee (Confer- 
ence on Malaria), meeting conjointly with Southern 
Medical Association, Twenty-Second Annual Meeting, 
Asheville, North Carolina, November 12-15, 1928. 

F tEpidemiologist, United States Public Health Serv- 
ce. 


SOUTHERN MEDICAL JOURNAL 





Apiil 1929 


annoying very seriously nearly three-fourths of 
the State’s population.” 

Impressed by the facts presented by Doctor 
Smith, the Legislature of New Jersey, in 1905, 
passed a bill, one of the provisions of which of- 
fered state aid to communities “that cared to 
spend their own funds in salt marsh drainage 
for mosquito control.” For the fiscal years 
1905-6 the sum of $10,000.00 was appropriated 
for state aid to communities, and an additional 
sum of $6,000.00 for the use of the Agricultural 
Experiment Station for the execution of the law 
and for investigations and experiments. Only 
one community (the City of Elizabeth) took ad- 
vantage of the law, so all but $1,000.00 reverted 
to the State Treasury. The Legislature in 1906 
passed an act providing for a survey of all 
the salt marsh areas within the State and for 
the abolition of breeding areas; the State to 
cooperate financially and otherwise with com- 
munities, or political units, the State not to con- 
tribute more than $500.00 in any single munici- 
pality. The Director of the State Agricultural 
Experiment Station was authorized to expend 
annually such an amount as was appropriated 
by the Legislature. The aggregate sum which 
could be appropriated was limited to $350,- 
000.00, this having been the amount estimated 
by the State Entomologist as necessary for the 
completion of the initial drainage of the marshes 
in the State. 

Actual work on the drainage of the salt 
marsh areas of New Jersey for the elimination 
of mosquitoes began in 1906, under the provi- 
sions of the foregoing law. In 1912, this law 
was supplemented by one providing for “the 
establishment of county mosquito extermination 
commissions and to define their powers and du- 
ties.’ A law of 1915 made the Director of 
Health of the State of New Jersey ex-officio 
member of each county mosquito commission. 
Under the acts of 1906 and 1912 (with amend- 
ments in 1915 and 1919) the State of New 
Jersey has been successfully carrying on her 
fight against salt marsh mosquitoes, largely by 
drainage. 

Owing to repeated serious invasions by salt 
marsh mosquitoes in vast areas along the South 
Atlantic and Gulf Coasts, the Congress, in June, 
1926, appropriated for the use of the United 
States Public Health Service, in cooperation 


with the Bureau of Entomology of the United 
States Department of Agriculture, the sum of 
$25,000.00 “for a preliminary survey of the 
salt marsh areas of the South Atlantic and Gulf 
States, to determine the exact character of the 











Vol. XXII No. 4 


breeding places of the salt marsh mosquitoes, in 
order that a definite idea may be formed as to 
the best methods of controlling the breeding of 
such mosquitoes.” 

By this Act and subsequent appropriations 
(aggregating $50,000.00) the Federal Govern- 
ment has for the first time officially recognized 
the importance of the salt marsh migrating mos- 
quitoes in their effect on the general welfare of 
the Atlantic and Gulf Coast sections. 


Headquarters for the survey were established 
at Biloxi on the Mississippi Gulf Coast. Based 
on determinations made in the first two years 
of the survey, and the desire to inaugurate much 
needed control measures, the Mississippi Legis- 
lature passed an act which became a law. in 
- April, 1928, providing for the appointment and 
functioning of ‘““County Mosquito Control Com- 
missions” and for special taxation by counties 
to secure funds for carrying on the work. 

The Mississippi mosquito control law is as 
follows: 


An Act enabling the establishment of County Mosquito 
Control Commissions and to define their powers and 
duties, and for other purposes. 

Section 1. Be it enacted by the Legislature of the 
State of Mississippi, That the county board of super- 
visors in any county of this State may, with the ap- 
proval of the State Health Officer, appoint three persons 
who will constitute a board of commissioners of said 
county to be known as “The County Mosquito Control 
Commission” (inserting the name of the county in and 
for which the commissioners are appointed). The Com- 
missioners first appointed under the provisions of this 
Act in any county shall hold office, respectively, for 
the term of one, two, and three years, as indicated 
and fixed in the order of appointment, and all such 
commissioners, after the first appointment, shall be so 
appointed for the full term of three years; vacancies 
in the said commission occurring by resignation or 
otherwise shall be filled by the County Board of Super- 
visors with the approval of the State Health Officer, 
and the persons appointed to fill such vacancies shall 
be appointed for the unexpired term only; such persons 
so appointed, when duly qualified, constituting such 
commission and their successors are hereby created a 
body politic, with power to sue and be sued, to use a 
common seal and make by-laws; the members of any 
such commission shall serve without compensation, ex- 
cept that the necessary expenses of each commissioner 
for actual attendance of meetings and per diem of $5.00, 
the total per diem not to exceed $25.00 for any one 
commissioner per month, of said commission shall be 
allowed and paid. The president and secretary shall 
furnish bond in the amount of $5,000.00 each, the fee 
for same to be charged to available funds obtained for 
the work herein mentioned. No persons employed 
by the said commission shall be a member thereof; 
before entering upon the duties of his office each com- 
missioner shall take and subscribe an oath or affirma- 
tion before the clerk of the county in and for which 
he is appointed to faithfully and impartially perform 
the duties of his office, which oath or affirmation shall 
be filed with the clerk of the county wherein the 
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commission of which he is a member is appointed; 
every such commission shall annually choose from 
among its members a president and treasurer and em- 
ploy a director who is trained in mosquito control op- 
erations, and whose duty it shall be to direct the work 
of the commission as its executive, a clerk or secretary, 
and such other help as it may deem necessary to carry 
out the purposes of this Act; it may also determine 
the duties and compensation of such employees, and 
make all rules and regulations respecting the same. It 
shall be the duty of the county board of supervisors 
in each county to provide such commission with a 
suitable office, where its meetings may be held, its 
maps, plans, documents, records and accounts shall be 
kept, and office work carried on. The commission 
shall hold monthly meetings, and not less than two 
members shall constitute a quorum. 

Section 2. The State Health Officer shall be a mem- 
ber ex-officio of each commission and shall cooperate 
with them for the effective carrying out of their plans 
and work. The said State Health Officer shall serve 
without compensation, except that the necessary ex- 
penses actually incurred by him in the attendance of 
meetings of said commissions shall be allowed and 


paid. The State Board of Health or its representative 
shall, upon request of the commission, furnish 
the said commissions with such surveys, maps, in- 


formation and advice as may be available for the pros- 
ecution of the work, or, as in their opinion, will be 
advantage in connection therewith, the expense of sur- 
veys being paid, in whole or in part, by said commis- 
sion, 

Section 3. Two or more counties may combine for 
the purpose of carrying out the provisions of this Act 
in the respective counties, each county retaining all 
rights set forth in this Act, but the commissioners in 
the counties combined may enter into agreement to 
employ, for purposes of economy, the same director 
and other personnel for the work of the commissions 
in the counties so combined, all expenses, including 
salaries, labor, material and the like being paid by the 
county in which the work is performed. 

Section 4. The county board of supervisors and 
board of commissioners so appointed may, with the 
approval of the State Health Officer, receive and accebt 
any aid whatsoever from any source calculated to fur- 
ther the success of a plan or plans based on the provi- 
sions of this Act. 

Section 5. Every such commission shall have the 
power to eliminate all breeding and producing places 
of mosquitoes within the county wherein it is ap- 
pointed, and to do and perform all acts and to carry 
out all plans which in their opinion and judgment may 
be necessary or proper for the survey and elimination 
of breeding and producing places of mosquitoes or 
which will tend to exterminate mosquitoes within said 
county. 

Section 6. Said commission shall, on or before the 
first day of November in each and every year, file 
with the State Health Officer a detailed estimate of 
the moneys required for the ensuing year, and a plan 
of the work to be done and the methods to be em- 
ployed. The said State Health Officer shall have the 
power to approve, modify or alter the said estimates, 
plans and methods and the estimate, plan and method 
finally approved by him shall be forwarded to the 
county board of supervisors in each county on or 
before the first day of December following its receipt. 

Section 7. The county board of supervisors of each 
county or other body having control of the finances 
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thereof, may include the amount of money approved 
by the cor:mission and the State Health Officer an- 
nually in the tax levy; provided, however, that in no 
year shall the amount so raised exceed the amount 
hereinafter specified, to wit, in counties where the as- 
sessed valuations are Jess than $20,000,000.00, a sum 
not greater than one and one-half mills on every dollar 
of assessed valuations; in counties where the assessed 
valuations are $20,000,000.00 or over, a sum not more 
than one mill on every dollar of assessed valuations. 

Section 8. The moneys so raised, or so much thereof 
as may be required, may be paid from time to time 
for the operations, work, materials and labor of said 
commission duly signed and approved by the president 
and secretary thereof by order of the board of super- 
visors. 

Section 9. It shall be the duty of each commission 
annually, on or before the 20th day of January in 
each year, to submit to the State Health Officer and 
to the county board of supervisors in their respective 
counties, a report setting forth the amount of moneys 
expended during the previous year; the methods em- 
ployed, the work accomplished, and any other in- 
formation which, in the judgment of the board of 
supervisors, may seem pertinent. 

Section 10. Nothing in this Act shall be construed 
to alter, amend, modify or repeal any act now existing 
conferring upon State or local boards of health any 
powers or duties in connection with the extermination 
of mosquitoes in said State, but shall be construed to be 
supplementary thereto. 

Section 11. Provided that this Act shall only apply 
to counties bordering on tide-water and on the Missis- 
sippi River. 

Section 12. This Act shall take effect immediately 
upon its passage and approval 

Approved, April 23, 1928. 

This law, in its main features, is quite similar 
to the law under which the State of New Jersey 
is ridding itself of the great salt marsh pests. 
The parts of the Mississippi Act appearing in 
italics are those differing from the New Jersey 
act. Sections 3 and 4 are new and provide for 
the combining of two or more counties, for pur- 
poses of economy, efficiency and coordination of 
efforts, and for the acceptance of aid from any 
source calculated to promote the success of the 
plan, or plans, adopted. 

To summarize, the Mississippi 
mosquito control law provides for: 

(1) The appointment by the county board of super- 
visors, with the approval of the State Health Officer, 
of a mosquito control commission, to be composed of 
three members, each serving for a term of three years, 
each member to receive actual expenses and a per diem 
of $5.00, which per diem shall not aggregate more than 
$25.00 per month. The commission is to employ a 
trained director, other personnel and labor, and provide 
an office. 

(2) The State Health Officer is a member ex-officio 
of each county commission, receives actual expenses and 
provides for surveys, maps, information and advice. 

(3) Two or more counties may combine for purposes 
of economy, efficiency and coordination of the work. 

(4) The counties may, with the approval of the 
State Health Officer, receive aid from other sources. 


salt marsh 
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(5) The commission has power to survey and to 
eliminate all breeding and producing places of mos- 
quitoes in the county. 

(6) The commission, on or before the first day of 
November of each year, shall file with the State Health 
Officer an estimate of moneys needed and plans for 
work for the ensuing year, and he has authority for 
final approval. 

(7) The county board of supervisors may include 
the amount of money approved by the commission and 
State Health Officer in each annual tax levy. In coun- 
ties where the assessed valuations are less than $20,- 
000,000.00, the rate shall not be greater than one and 
one-half mills; in counties of $20,000,000.00 or over, 
the rate is not greater than one mill on every dollar of 
assessed valuations. 

(8) Expenditures are to be made upon the written 
approval of the commission and by order of the board 
of supervisors. 

(9) An annual report to the State Health Officer 
and the county board of supervisors is required of the 
commission. 

(10) The Act affects no existing Act, except that it 
supplements existing laws. 

(11) The law, while primarily aimed at salt marsh 
mosquito control in the three coastal counties, also 
applies to those counties bordering on the Mississippi 
River. 

The survey made by the United States Public 
Health Service has shown the economic feasibil- 
ity of the control of salt marsh mosquito breed- 
ing in Mississippi, largely by drainage. This State 
is fortunate in having the least marsh acreage of 
all the Southern states, having approximately 
26,500 acres of salt marsh (Harrison County 
2,300; Hancock County, 5,200, and Jackson 
County 19,000 acres). This amount includes 
the mainland marshes and the marsh areas on 
the off-shore islands (Petit Bois Island, Horn 
Island, Ship Island, Deer Island, and Cat 
Island). According to the soil conditions, these 
marsh areas are divided into two classes: muck 
marshes occurring generally at the mouths of 
rivers from silt brought down stream, and sand 
or sandy loam along main shores or on the 
islands. Drainage in the muck marshes is the 
more satisfactory method of control as to cost 
and permanency, but drainage (necessary for 
mosquito control) is feasible in either class. 
Much of the marsh areas, particularly the muck 
islands, are so covered by daily tides as not 
to be producers of mosquitoes. This reduces 
the areas actually demanding control work to 
approximately 6,000 acres. Based on costs of 
similar work and added expense on account of 
transportation to islands, etc., it is esti- 
mated that the initial cost of mosquito drainage 
for Mississippi will be approximately $60,000.00, 
or $10.00 per acre. 

One county (Harrison) has already appro- 
priated $20,000.00 and will start drainage by 
February of next year, it is stated. It was hoped 
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that the other two coastal counties would 
make appropriations for the ensuing year, 
but they have failed to do so. It is 
believed that, based on the survey made by 
the Public Health Service, Mississippi, through 
local appropriations for the work and detailed 
surveys, will eliminate the salt marsh mosquito 
pests as well as the two salt-water Anopheles 
(crucians and atropos). 

Contributing to the general movement to con- 
trol salt marsh mosquitoes, the States of Vir- 
ginia and Florida have already passed laws sim- 
ilarly dealing with the problem, while other 
states, recognizing the feasibility of control, its 
economic and public welfare aspects, are be- 
coming interested in plans. It is not too much 
to expect that within a few years the populated 
coastal sections will have taken steps to control 
this great enemy of man and beast. 





DISCUSSION (Abstract) 


Dr. John H. Hamilton, Wilmington, N. C.—Being 
from the eastern part of North Carolina, I am cogni- 
zant of the handicap to which we are subjected by 
the salt marsh mosquito. I believe Doctor Griffitts 
has devised a plan which will enable us to do some- 
thing about this matter. 

Our people are not content to be rid of Anopheles 
mosquitoes only. They demand freedom from all mos- 
quitoes. 

Whenever we start a malaria program which affects 
Anopheles, we must plan to control all mosquitoes that 
are capable of biting. 

Dr. L. L. Williams, Jr., Richmond, Va.—It should be 
noted that the Mississippi law covers mosquito control 
other than that of the salt marsh mosquito. 

In the malaria sections of the State of Mississippi 
Anopheles control on a county-wide basis can be at- 
tempted. The county health department is the essen- 
tial nucleus for Anopheles control. 

I believe we can create a demand for malaria con- 
trol through mosquito control rather than just pest 
control. Heretofore we have been very much handi- 
capped: we started out with expensive drainage and 
oiling, which did not apply to rural districts; then we 
restricted the area of control and the type of control to 
quadrimaculatus only; then we had paris green; and 
now the screening program. I am inclined to believe 
that with all these plans combined Anopheles control on 
a county-wide basis has at last come within the scope 
of the people; the time has come for us to push that 
plan. If we can get a county health department to 
undertake mosquito control, then that is all right; if 
not, we must organize some commission for county- 
wide mosquito control. 

Dr. C. W. Garrison, Little Rock, Ark —Has the State 
of Mississippi made an appropriation for State aid of 
counties effecting malaria control under this Act? 

Dr. Felix J. Underwood, Jackson, Miss—No. This 
Act of the Legislature does not carry an appropriation 
and has nothing to do with the appropriation for the 
State Board of Health. 

Dr. Griffitts (closing) —I mentioned that Virginia 
and Florida had passed laws providing for salt marsh 
mosquito control. 
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The Virginia law, I understand, provides for state 
aid in local work, and applies only to the tide-water 
section, consequently has to do with salt marsh mos- 
quitoes only. The Mississippi law, like most other 
laws, is not offered at first as a finished product. It 
very probably will need amendments from time to time 
after control work is well under way. There may be 
objections in some states to the creation of an addi- 
tional commission as provided for in the Mississippi 
Act. For instance, in Florida it is generally felt that 
the county boards of supervisors should constitute the 
mosquito control commission and handle the control 
work directly. Generally speaking, there is a preju- 
dice against a multiplicity of boards or commissions, 
and I know of no reason why, under such circum- 
stances, the county board of supervisors should not 
take on this added function. 

It is a source of gratification that the first county 
in the South Atlantic and Gulf States to make an 
appropriation for salt marsh mosquito control as a direct 
result of the preliminary survey which is being con- 
ducted by the Public Health Service was Harrison 
County, Mississippi, in which the headquarters for the 
survey are located. It is expected that the other two 
Mississippi coastal counties will make proper appropria- 
tions very soon, and that general public sentiment will 
create a demand for concerted action in all of the At- 
lantic and Gulf states included in the survey. The 
damage done by the salt marsh mosquito has already 
been recognized as one of interstate importance, and 
I feel sure now that the ultimate result of the survey 
undertaken by the Federal Government will be the 
reduction of salt marsh mosquitoes to the point where 
they will not be a ruling influence in the coastal sec- 
tions. 





PREVALENCE OF MALARIA IN HUM- 
PHREYS AND SUNFLOWER COUN- 
TIES, MISSISSIPPI, IN 1927-1928*7 


By Paut S. Carrey, M.D.,f 
Belzoni, Miss., 


and 


MarsHALL C. Batrour, M.D.,¢ 
New York, N. Y. 


The State of Mississippi has had the reputa- 
tion of being one of the most heavily infected 
malaria sections in the United States. While 
there are parts of the State from which malaria 
is seldom reported, the area known as the Mis- 
sissippi Delta is the one in which the greatest 
prevalence of the disease is generally conceded. 
About 25 per cent of the population of the State 
resides in the Delta, and more than 50 per cent 
of all the malaria reported to the State Board 
of Health is reported from that section. Hum- 


*Read before National Malaria Committee (Confer- 
ence on Malaria), meeting conjointly with Southern 
Medical Association, Twenty-Second Annual Meeting, 
Asheville, North Carolina, November 12-15, 1928. 

+These studies were carried out under the auspices 
and with the support of the Mississippi State De- 
partment of Health and of the International Health 
Division of the Rockefeller Foundation. 

tField Staff. International Health Division, 
feller Foundation. 
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phreys and Sunflower Counties lie in west cen- 
tral Mississippi, in the Delta. The topography 
of both counties is flat and the soil is a rich 
alluvial deposit. Each county is transversed 
by numerous small water courses; lakes and 
swamps are numerous. Humphreys County lies 
directly south of Sunflower County and was com- 
pletely inundated by the floods of the spring of 
1927, while Sunflower County was flooded on its 
lower third. 

In 1920 Sunflower County had a population 
of 46,374; Humphreys in that year had a pop- 
ulation of 19,192. In both counties the racial 
ratio is about one white to three negroes. The 
estimated population computed for 1927 gives 
Sunflower County 58,920 and Humphreys 
County 20,683 inhabitants. In both counties 
the major industry is the raising of long staple 
cotton. The general economic condition of the 
inhabitants may be rated as fair. More specif- 
ically, the economic condition of the counties 
reflects, from year to year, the market price of 
cotton. 


Some of the first work done in malaria ob- 
servation and control in the United States was 
carried out in Sunflower County and the adjoin- 
ing (Bolivar) County by Bass! and his asso- 
ciates in 1916-1918. Their data on the inci- 
dence of malaria included histories and the re- 
sults of thick blood film examinations. In 1918 
an area of 100 square miles in Sunflower County 
was surveyed, which included 8,053 persons of 
all ages. A positive history of malaria signified 
one or more attacks of malaria in the previous 
twelve months. Among this group 36.3 per 
cent gave positive histories, while in a group of 
7,639 persons 22.2 per cent showed positive 
bloods. In Bolivar, the adjoining Delta County, 
during 1916-1917, 31,459 persons living in an 
area of 328 square miles were interviewed and 
examined. The positive history index was 40 
per cent and the blood index was 21.2 per cent. 
Bass added the number of positive histories and 
the number of positive blood examinations oc- 
curring among the persons who gave negative 
histories and arrived at an index of about 50 
per cent as representing the prevalence of ma- 
laria in those areas of Sunflower and Bolivar 
Counties at that time. Whether or not we ac- 
cept a positive history as a criterion of malaria 
infection, it must be admitted that the blood 
indices of 21 and 22 per cent obtained by only 
ore examination, represent for those two coun- 
ties in 1916-1918 less than the actual amount 


SOUTHERN MEDICAL JOURNAL 





April 1929 


of acute and chronic malaria, which was indeed 
a high incidence of the disease. 


After an interval of ten years the State of 
Mississippi, and the Delta in particular, still 
have the reputation both among physicians and 
the laymen of having a high incidence of mala- 
ria. Most of the evidence in support of this 
opinion comes from the number of cases of ma- 
laria reported monthly to the State Bureau of 
Vital Statistics. Relatively few of these re- 
ported cases are supported by blood examina- 
tion. In 1927, 88,302 cases of malaria were 
reported from the whole State, giving a case 
rate of approximately 49 per 1,000. A summary 
of the blood examinations made for the diag- 
nosis of the disease in the state, county and 
city laboratories reporting to the Division of 
Malaria Control of the State Board of Health 
is given below. 


Total Positive Per Cent 
Year Exam. Exam. Positive 
I Gichcanesecentareectone 10,351 1,985 19.2% 
DN iackcotsdtescns scancasecs 11,630 1,699 14.6% 
SR ae 10,491 1,493 14.2% 


It may be observed that for the three years 
from 1924-1926 about 10,000 blood smears have 
been examined annually in the public laborato- 
ries. Of these suspected cases 15 to 20 per cent 
have been found positive. On the other hand, 
the positive blood examinations represent only 
about 2 per cent of the total number of cases 
of malaria reported. The majority of these re- 
ports, therefore, are clinical diagnoses. 


Chart I shows the malaria case rate per 1,000 
population in the two Delta counties considered 
in this report and in the six surrounding coun- 
ties from 1919-1927. According to these data, 
7.5 per cent of the population of Humphreys 
County and 10 per cent of the Sunflower County 
population came under the observation of the 
county physicians in 1927 because of malaria. 
It has been stated that only one of three or one 
of five cases of malaria is seen or treated by a 
physician. If so, a rather formidable sickness 
rate due to malaria must occur in these coun- 
ties. Whatever may be the accuracy of these 
morbidity data, it is reasonable to note that 
since 1919 there has been a distinctly downward 
trend in the malaria morbidity rate in the coun- 
ties included in the graph. 

Since very little data are available to show 
the present status of malaria by surveys on the 
population at large, it may be of interest to 
present the results of spleen and blood examina- 
tions in Humphreys and Sunflower Counties 
made in 1927-1928. 
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In Table 1 the results of spleen examinations 
carried out in the counties are summarized by 


— TABLE 1 


Spleen Examinations 




































ps Co 
E Age Groups = 
County s 3 & 
A & | § 
6 |5 5-9 10-1415up| ¢o | = 
Z Zz n 
White— | 
Humphreys ......... 427 0 217 | 179 31 15 | 
Sunflower .............. 401 3 169 | 125 | 104 18 | 
eee 3 386 | 304 | 135 33 14.0% 
Colored— | | | 
Humphreys .......... 980 94 | 414 | 436 36 | 10 | 
Sunflower 45 57 39 ome 
Total 139 | 475 | 475 83 | 13 |1.1% 























Age Distribution, Palpable Spleens, Both Counties 
7) 5-9 10-14 15 up 
White 0 17 13 3 
Colored CG 7 4 2 








All spleen examinations were made on school 
boys. The boy being examined was placed in 
the dorsal decubitus position and the legs flexed. 
The examination was carried out on the bare 
abdomen. Only those spleens which could be 
felt on normal respiratory effort or which ex- 
tended below the costal margin were noted as 
positive. We agree with Maxcy, Barber and 
Komp? that the inclusion of spleens palpable 
on forced respiration or by very delicate ex- 
aminations tends to include too large a group 
of normal spleens in the positive group. The re- 
sults of these examinations give a spleen rate, 
among a group of 828 white school boys, of 4 
per cent. The variation in the spleen rate in the 
two groups is attributed to racial differences 
rather than any difference in opportunity of 
becoming infected with malaria, for, as Clark 























TABLE 2 
Blood Examinations 
$ 
™ Age Groups 3 
County o s2| & 
e§ £:|% 
3e/5 5-9 10-1415up/5 3] & 
2h Zh} © 
White— 
Humphreys .......... 0 217 | 179 sii 7 
Sunflower ... 3 219 | 149 | 206 | 3 | 
. ss ES 3 436 | 328 | 237 | 10 |1.0% 
Colored— 
Humphreys 8 | 841 | 931 |1703 | 55 | 
Sunflower 127 79 | 437 | 23 | 
aaa 968 {1010 |2140 78 |1.7% 











Age Distribution, Positive Cases, Both Counties. 


No. Age Groups 
Exam 5 5-9 10-14 15 up 
Wate ....... saancaiate 10 1 5 4 0 
3 nen 78 1 28 31 18 
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and others have pointed out, it seems that the 
negro is less liable to show splenic enlargement 
than the white. 


Table 2 shows the results of blood examina- 
tions in both counties, summarized by age 
groups. 

All blood examinations reported were done on 
thick films, dehemoglobinized with distilled wa- 
ter and stained with Giemsa’s stain. At the 
time the thick film was obtained in the field 
a thin smear was made on the opposite half of 
the slide. In all cases reported as positive the 
film was examined after the diagnosis had been 
made from the thick smear for confirmation.* 


Table 3 shows the number of blood examina- 
tions by months and is further divided to show 
the type of parasites found in the positive 
smears. 


TABLE 3 
ons 
- be 
3 = Ay a= 
+ oO = oO eo % oC o 2 fo) = 
2 2 > > a4 > 22S 
=6 39 Cs 3s ox SB so 
Sg 25 38 8 ga 3a #E 
” ) ws 
Zh OH Ay Ay Pa Ay Aa ha BP 
1927 
Aug. 187 9 5 0 3 G 6 
Sept. 866 13 1.5 11 2 0 0 
Oct. 771 13 1.7 6 3 2 2 
Nov. 129 6 5 6 0 0 0 
Dec. 104 2 2 0 1 0 1 
1928 
Jan. 504 14 2.8 13 1 0 0 
Feb. 146 3 2 3 0 0 0 
Mar. 351 3 0.9 3 0 0 0 
p\ ace ame oon cose aime am 
May 12 0 0 0 0 0 0 
June 1317 16 1.2 8 3 0 5 
July 505 5 1 1 3 0 1 
Aug. 488 + 8 1 2 0 1 
Total 5491 88 1.6% 59 % 20 % 2% 19% 


The blood index for a total of 5,491 examina- 
tions is 1.6 per cent. The highest monthly rates 
were found in August and November, 1927, but 
this monthly variation is not particularly sig- 
nificant owing to the rather limited number of 
examinations during these months. The divi- 
sion of the 88 positive examinations shows 59, 
20, 2 and 19 per cent for vivax, falciparum, ma- 
lariae and undiagnosed types, respectively. 

In Humphreys County selected houses were 
visited at least once a fortnight during the pe- 
riod reported, and Anopheles were caught in- 
side and under the houses. No specimens of 
any Anopheles except A. guadrimaculatus were 





*The authors are very grateful to Dr. T. W. Kem- 
merer, Director of the State Hygienic Laboratory of 
Mississippi, and to Dr. Mark F. Boyd, Director of the 
Station for Field Studies in Malaria at Edenton, N. 
C., for their assistance in interpretation of many of 
the blood specimens collected in this survey. 
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found inside the houses. During all collections 
in barns and under houses, in the period under 
consideration only twenty-four specimens of A. 
punctipennis, three specimens of A. pseudo- 
punctipennis and one specimen of A. crucians 
were taken. The following table shows the total 
number of A. guadrimaculatus caught monthly, 
the number of inspections made and the average 
number of A. quadrimaculatus caught per house 
(ten minutes’ search per house). 







TABLE 4 
oe 
4% 3 
3 Z 2 
Oo 8 fe ee - 
Month Z~ on ws Oo 
= 2¢E 3am 
3S Ss AS 
8a 3 a 
oD SO, > -o 
Bo Z2te 440 
S087 August. ............... : 316 20 15.6 
September 1248 88 14.1 
October ....... 251 42 6.2 
November ............ 109 39 5. 
December ............ 12 70 ot 
1928 January ......... meee 33 35 9 
February .............. 21 41 5 
a 40 37 1.0 
eae 110 22 5. 
| ees 1420 72 19.7 
June 2013 130 15.4 
|. 7 865 45 19.2 
CS eee 780 48 16.6 
September .......... 785 39 15. 
Se en 69 21 3.3 


The results serve to emphasize the already 
known fact that A. guadrimaculatus greatly pre- 
dominates over all other species of anophelines 
in the Delta of Mississippi. 


SUMMARY 


There are presented the results of 1,996 ex- 
aminations for splenic enlargements on colored 
and white school boys, together with the results 
of 5,491 thick blood film examinations on blood 
specimens obtained from colored and white resi- 
dents in two Mississippi Delta counties. The 
malaria morbidity rate, based on physicians’ re- 
ports, for these counties and six surrounding 
counties during the period 1919-1927 is given. 
The results of routine search for anopheline mos- 
quitoes at selected stations in Humphrey County 
during the period August, 1927, to October, 
1928, is added. 

Judging from the number of cases reported to 
the State Board of Health by practising physi- 
cians in the area studied, there has been a defi- 
nite downward trend in malaria morbidity. 

The results of spleen examinations indicate 
that 4.0 per cent of white school boys and 1.1 
per cent of colored boys in the area under ob- 
servation showed palpable splenic enlargement 
on one examination. 

The single examination of 5,491 blood speci- 
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mens gave a blood index of parasite rate of 1.6 
per cent. This shows an enormous decrease in 
the ten years since the observations made by 
Bass in one of these two counties. 

The anopheline density is high in Humphreys 
County and A. quadrimaculatus is the over- 
whelmingly predominant anopheline. 

From the results of spleen and blood exam- 
inations, it may be stated that there is wide dis- 
crepancy between the malaria rate as reported 
by practising physicians and the amount of 
malaria demonstrable by physical or laboratory 
methods. 
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DISCUSSION (Abstract) 


Dr. M. A. Barber, Greenwood, Miss—In Leflore 
County, Mississippi, we obtained somewhat higher blood 
parasitic indices than those obtained in Humphreys and 
Sunflower Counties by Dr. Carley. In the April and 
May, 1928, examinations, 240 white school children 
gave 6.3 per cent positive. These children lived in the 
country; only rural pupils were examined among the 
children of the schools of larger towns. In the autumn 
of 1928 the same schools gave 5.2 per cent positive. 
Negro rural schools gave a somewhat higher rate: of 
365 children examined in the spring of 1928 21.6 per 
cent were positive. The autumn examination of these 
negro schools has not yet been finished, but it promises 
to give a lower rate than that of the spring. Of negro 
children in larger towns, 198 gave 5.1 per cent posi- 
tive in the spring examination of 1928. Of a total of 
862 school children of both races examined during the 
spring of 1928, 12.9 per cent were positive. 

Probably we included in our examinations a larger 
percentage of small rural schools than Dr. Carley did in 
his series, and such selection may partly account for 
our higher rates. 

Apparently the rates obtained in this County during 
the fall of 1927 and spring of 1928 are higher than 
those we are getting during the autumn of 1928. 

I have been obtaining some interesting results from 
the monthly re-examination of a group of negro chil- 
dren found blood positive in the spring of 1928. The 
work has not been completed, but it would appear that 
in a group of this kind a single examination may reveal 
less than half of the parasitic carriers. At all events, 
so many of the negatives obtained at a given examina- 
tion subsequently become positive that it is hard to 
attribute the result to re-infections. 

I believe that the examination of blood for malaria 
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parasites gives more satisfactory results in the deter- 
mination of endemic malaria as it occurs in this Coun- 
try than does any other single test. The difficulties of 
the blood examination are commonly exaggerated. The 
main thing is to use thick smears and have them prop- 
erly collected and stained. In working with poor 
preparations one suffers much eye strain and loss of 
time in trying to distinguish parasites from finger dirt. 
With good preparations an examination of two minutes 
per thick specimen may be as good as five minutes or 
more on a poor one. 


Dr. M. C. Balfour, New York, N. Y.—The paper 
presented by Doctor Carley had several objects: (1) to 
call your attention to the remarkable drop in the 
blood index of a large group of people living in the 
Mississippi Delta as compared with the blood indices 
found ten years ago when Dr. C. C. Bass made ob- 
servations in the same area; (2) to present evidence 
regarding the relatively low incidence of malaria as 
measured by the blood and spleen indices at the present 
time; and (3) to point out the wide discrepancy be- 
tween malaria morbidity based on physicians’ clinical 
reports and the measurement of malaria incidence ob- 
tained by spleen and blood examinations. 

To supplement Doctor Carley’s paper, it may be ob- 
served that the blood index reported by him as 2 per 
cent or less represents the average for the year. The 
blood indices by months varied, of course. However, 
the month in which the highest rate existed was not 
more than 5 or 6 per cent. 


The persons examined represent fair samples of the 
two counties. In Humphreys and Sunflower Counties 
there are no towns or cities which have a population 
of over 2,200, therefore the area is essentially rural. 
Some of those examinations were made on town chil- 
dren, but the majority of them were of children living 
on plantations. 

Dr. L. W. Hackett, Rome, Italy—I should like to ask 
Doctor Carley whether there has been any great increase 
in the dairy industry in those counties during this de- 
crease in malaria? 

Dr. Henry E. Meleney, Nashville, Tenn—I wish to 
ask Doctor Carley whether he feels that the treatment 
of cases during this period was responsible for the 
great difference between the history index and the 
spleen and blood indices in his cases? It certainly is a 
factor in some communities. 

Dr. Carley (closing)—The rates shown in the 
graph represent the total number of blood and spleen 
tests made. Some of the months were higher and 
some lower than the index as given. The rate I gave 
was simply a moving picture or running rate for the 
entire period, and that explains why our figures are 
somewhat lower than you might expect. 

The blood examinations were done mostly under the 
direction of Doctor Kemmerer, and about 600 were 
done by Doctor Boyd; I did, roughly, one-third myself. 
This is simply a picture of malaria as we found it in 
1927 and 1928. 

We are not prophesying, nor are we doing any more 
than giving the data found. 


In answer to Doctor Hackett’s question, there has 
been no perceptible increase, so far as has been deter- 
mined, in Humphreys County in the past ten years; 
there has been a slight increase in Sunflower County. 
In an attempt to determine whether or not the pres- 
ence of livestock in the vicinity of the houses whose 
inhabitants were examined had any bearing on the 
presence or absence of malaria, we took a rather com- 
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plete census of all stock near the residence of 2,000 
colored rural inhabitants as the routine examinations 
were being made. Our positive findings in that group 
were unfortunately very small: so far as could be de- 
termined the presence of livestock near habitations 
played no part in the question of the amount of malaria 
in the inhabitants of these houses. 

As to whether or not treatment plays an important 
part in the discrepancies in history rate, and spleen and 
blood rate, I do not feel I am able to answer. I have 
no doubt since the time of Doctor Bass’ work that chill 
tonic has played its part in cutting down the blood 
rate. As to the spleen rate, I do not know. Quinin 
is very freely taken in the Delta. Certainly it plays 
a part in the blood rate; but, whether or not an impor- 
tant part, I do not feel equal to saying. 





OBSERVATIONS ON THE MALARIA 
PROBLEM OF WEST TENNESSEE*+ 


By Henry E. Me eney, M.D., 
Nashville, Tenn., 
EuGENE L. BisHop, M.D., C.P.H., 
Nashville, Tenn., 
and 
FRANK L. Roserts, M.D., 
Trenton, Tenn. 


West Tennessee is that portion of the State 
lying between the Tennessee River on the east 
and the Mississippi River on the west. In this 
region it has been believed from scattered ob- 
servations that the malaria problem is essen- 
tially that of the alluvial valley of the Missis- 
sippi, and as such is a part of the malaria prob- 
lem of the entire Mississippi Delta. This 
problem is intimately associated with the flood- 
ing of low lands, and in Tennessee would be 
expected to differ from the problem in the other 
Delta states only in the extent of the territory 
involved. The relative amount of territory 
subject to overflow from the Mississippi River 
in the other Delta states as compared with Ten- 
nessee is shown in Table 1. Tennessee contains 
only 1.5 per cent of the land subject to over- 
flow in the Mississippi Delta. For this reason, 
both the malaria problem and the flood prob- 
lem have attracted less attention in Tennessee 
than in the other states. 

In connection with the flood control program, 
Tennessee will also probably receive little at- 
tention in the immediate future, for, although 
the Federal flood control program contemplates 


*Read before National Malaria Committee (Confer- 
ence on Malaria), meeting conjointly with Southern 
Medical Association, Twenty-Second Annual Meeting, 
Asheville, North Carolina, November 12-15, 1928. 

From the Tennessee State Department of Public 
Health and the Department of Preventive Medicine 
and Public Health, Vanderbilt University. 





Vol. XXII No. 4 


| 
MISS/OURI 


ie DERDATE 


- 


West Tennessee, showing the land subject to overflow 


SOUTHERN MEDICAL JOURNAL 








during floods of the Mississippi River, and 


showing in tiers the counties which have similar topographical conditions. 


the more efficient protection of territory already 
protected from floods, it reserves for overflow 
and backwater all territory which is not at 
present at least partially protected. The whole 
western border of Tennessee is included in this 
unprotected area. ‘This principle in the flood 
control program cannot be criticised, since it is 


TABLE 1 
The Amount of Land Subject to Overflow in Tennessee 
Compared with that in the Other Mississippi 
Delta States. 


Square miles 
subject to Compared with 
State overflow* Tennessee 
Illinois 1/7 
Kentucky .. eet 1/4 
Tennessee . _— 1 
Missouri .. 7 6 
Arkansas ... 5: 11 
Mississippi 15 
| eee 5 32 


Total 29,790 66 





*These figures are taken from the map of the alluvial 
valley of the Mississippi from the head of the St. 
Francis Basin to the Gulf of Mexico, published by 
the Mississippi River Commission in 1887, and last 
revised in 1907. 


essential to the success of the whole project for 
controlling superfloods, but it emphasizes the 
difficulty of future attempts to eliminate Anoph- 
eles breeding places in the unprotected alluvial 
valley in Tennessee. 

Map 1 shows the portion of West Tennessee 
which is subject to the overflow of the Missis- 
sippi River. This includes not only territory 
directly adjacent to the river, but also the val- 
leys of the tributary streams, namely: the Obion, 
Forked Deer, Hatchie, Loosahatchie and Wolf 
Rivers, as well as several smaller creeks and the 
region around Reelfoot Lake. According to 
Ashley, the valleys of these tributary streams 
range from one-fourth of a mile to four miles 
in width. Their lower courses have a fall of 
only about a foot to the mile. This rises to 
two feet in the middle courses and three or four 
feet in the upper courses. On the Obion River, 
for instance, the fall averages less than one and 
one-half feet per mile as far as the town of 
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Obion, which is about 45 miles from the river’s 
mouth. This indicates that the area of back- 
water in the valleys of these streams during 
flood is considerable, and that in Tennessee the 
flood problem extends beyond the valley of the 
Mississippi River itself into the valleys of its 
tributaries. 

Map 1 divides West Tennessee into four tiers 


too} 


Het Tier 


100,000 POPULATION 
ty 


DEATH RATE PER 
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ties of West Tennessee as compared with the 
rate for the entire State, and demonstrates the 
relatively high rate in the Mississippi counties. 
For the years 1925, 1926 and 1927 the five 
Mississippi counties led the State in malaria 
death rates as follows: 

Lake County, 68 deaths per 100,000. 

Obion County, 31 deaths per 100,000 

Dyer County, 30 deaths per 100,000. 

Lauderdale County, 28 deaths per 100,000 

Tipton County, 24 deaths per 100,000. 

Shelby County, 23 deaths per 100,000. 

Lake County shows much the highest mor- 
tality, and, although the differences in rate do 
not vary greatly in the other counties, there is 
a slight trend downward from north to south. 


PREVIOUS ANTI-MALARIA WORK IN WEST 
TENNESSEE 

Most of the previous anti-malaria work un- 
dertaken in West Tennessee has been in and 
about cities. Surveys by representatives of the 
United States Public Health Service, the Inter- 
national Health Board or the State Health De- 
partment have been 


followed by cam- 
paigns to stop Anoph- 
eles breeding. These 
campaigns have usu- 
ally been financed 
jointly by the above 
named organizations 








and by the cities con- 
cerned. They have 
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Graph 1 


The annual mortality from malaria in the four tiers of counties of West 
Tennessee and in the State of Tennessee as a whole for the years 1917-1927. 


of counties. All of the counties in Tier I border 
on the Mississippi except Obion, which corre- 
sponds to the hilly portion of Dyer County. 
Tier II contains the middle courses of the trib- 
utary streams flowing west. Tier III contains 
the divide between the valleys of the Mississippi 
and Tennessee Rivers. Tier IV contains the 
tributaries and the valley of the Tennessee 
River. 

Although mortality statistics are not an ac- 
curate index of the size of the malaria problem, 
nevertheless they do indicate that the problem is 
most-important in the counties bordering on the 
Mississippi, and is present in other counties of 
West Tennessee. Graph 1 shows the reported 


death rate from malaria since Tennessee was ad- 
mitted to the Registration Area in 1917. It 
shows the death rate for the four tiers of coun- 


i924 i925 1926 i927 


usually been followed 
by a marked decrease 
in the incidence of 
malaria in the com- 
munity. The permanence of these results has 
varied somewhat with the subsequent activity 
of the local authorities in continuing the meas- 
ures at first applied. Draining and oiling have 
been the chief measures employed. The most 
extensive and successful work has been done 
in Shelby County, which contains the City of 
Memphis. 

Screening of houses on a large scale as an 
anti-malaria measure was first undertaken in 
the State in 1927. A screen door factory was 
established in Dyersburg as part of the flood 
relief work of the American Red Cross, and 475 
homes in Lake, Dyer and Lauderdale Counties 
were screened. This work has been expanded 
in Lake County in 1928, and is reported by 
Fullerton.” 
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PURPOSE AND METHODS OF STUDY 


The purpose of this study was to secure defi- 
nite data with which to evaluate the malaria 
problem of the State, and on which to base 
control activities. The Department of Preven- 
tive Medicine of Vanderbilt University was in- 
vited to join the State Health Department in 
making the study. 

Lake County was selected as the headquar- 
ters for studying the problem and a laboratory 
was established at Tiptonville. The work was 
started on June 26 and continued until Septem- 
ber 22, 1928. 


The plan of procedure included: 

(1) A study of the breeding places of Anoph- 
eles quadrimaculatus in Lake County. 

(2) Ascertaining the distribution of the adults 
of this species in relation to cases of malaria. 

(3) Surveys of homes and schools in Lake 
County in order to determine accurately the 
amount and distribution of malaria. 


(4) Collecting adult anophelines and _ their 
larvae in Obion, Dyer and Lauderdale Coun- 
ties. 

(5) Surveys of schools for malaria in these 
counties. 

(6) Collecting adults and larvae of non-ma- 
Jarial mosquitoes. 

Anopheline mosquitoes and their larvae were 
studied by establishing catching stations in each 
of the counties named. These were visited 
weekly in Lake County by the laboratory staff, 
and in the other counties by the county sani- 
tary inspector. All identifications were made by 
the Tiptonville laboratory. Adult anophelines 
were also caught in certain groups of houses 
where malaria surveys were made. 


To determine the incidence of malaria, sur- 
veys were made of school children and of cer- 
tain communities. The following procedure was 
carried out in most of these surveys. Each per- 
son was questioned by a physician as to a his- 
tory of chills and fever during this year or in 
the past two years. A spleen examination was 
made by one of us (Meleney or Roberts). Chil- 
dren over twelve years old were usually ex- 
cluded. The person examined was placed flat 
on the back with knees drawn up, and the ex- 
amining hand placed directly on the abdomen, 
except in the case of a few girls on whom it 
was necessary to make the examination through 
one thin garment. If the spleen could not be 
felt with the child on his back, he was turned 
on his right side. Spleens were classified accord- 
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ing to the method of Hackett,? P representing 
the palpable spleens which did not descend be- 
low the costal margin, and 1, 2 and 3 repre- 
senting those extending between the costal mar- 
gin and the umbilicus. No spleens were found 
which extended below the umbilicus. Blood 
examinations were made by the thick drop 
method. Except as indicated below, they were 
stained and examined by Mrs. Kiser, of the 
Tiptonville Laboratory, and were checked by 
Miss Aimee Wilcox, of Birmingham, Alabama. 
Anopheles mosquitoes were searched for with 
a flashlight in the houses visited and their num- 
ber noted. 


This procedure was carried out completely in 
three communities in Lake County, on one farm 
in Lauderdale County, and in schools in Obion, 
Dyer and Lauderdale Counties. In Lake County 
a blood survey of school children had been 
made in March, 1928, under the direction of 
the United States Public Health Service. This 
was repeated in September under the same di- 
rection, and these specimens were all stained and 
examined by Miss Wilcox. This survey covered 
practically all the schools of Lake County. In 
the other three counties it was necessary to 
limit the surveys to fewer schools in order to 
secure the information not afforded by a blood 
examination. In these surveys schools were se- 
lected from different parts of the counties in 
order to determine the distribution of the mala- 
ria problem. 


RESULTS 


Anopheles Breeding. —The entire area subject 
to overflow in the counties studied may be said 
to be suitable for the breeding of A. quadri- 
maculatus. This means that at different flood 
levels different places may meet the require- 
ments of breeding places so that the studying 
of this problem requires observations over a 
long period of time and under all possible con- 
ditions. The most striking fact brought out 
by our observations was that, except in a few 
localities, larvae could be found only in small 
numbers, but that the total breeding area was 
very extensive. Except on parts of Reelfoot 
Lake and in certain swamps and ponds there 
is very little growth of algae. Algae are prac- 
tically absent from the water in the overflow 
area. Floatage consisting of twigs is the main 
protection which larvae have from top-minnows, 
which are present in large numbers in all over- 
flow water. The presence of these fish and the 


absence of algae are probably the reasons for 
the lack of more intensive breeding. In regions 
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not subject to overflow, suitable 
breeding conditions were furnished 
by swamps, pools in hill streams, 
and ponds for watering cattle. 
Fewer top-minnows and more algae 
aided breding in these places. After 
rains and in the latter part of the 
summer, unusual places were found 
to contain larvae. Around Tipton- 
ville, from the middle of July to the 
middle of September quadrimacula- 
tus larvae were found in the follow- 
ing places: in sloughs and bayous, 
in rain pools, in street ditches, in 
Reelfoot Lake, in borrow pits along 
the highway, in a cistern with clear 
water and partly covered, in a rain 
barrel, in a five-gallon can under a 
house, and in an unused cement 
watering trough. 


A. punctipennis larvae were found 
mostly in streams, but also in street 
ditches and in pools about towns. 


Adult Anopheles.—The large 
number of adults of A. quadrimacu- 
latus, which were found almost 
everywhere in the counties studied, 
was in striking contrast to the diffi- 
culty of finding the larvae. In the 
overflow area they could be found 
in or around most of the houses, and 
in the hilly portions of the counties 
they were usually found at the 
catching stations. Adults of A. 
punctipennis, as is usually the case, 
were rarely found in or about hu- 
man habitations. 


Community Surveys—IiIn Lake 
County, surveys were made, with 
the cooperation of the County 
Health Officer, Dr. J. P. Moon, of 
three communities in the southern 
part of the County, to study the 
conditions associated with malaria. 
Two of these communities, Cotton- 
wood and Hathaway, were in the 
region flooded during 1927, and had 
shown a high malaria blood index 
(25 and 35 per cent, respectively) 
among the school children in March, 
1928. The third area, Madie, had 
been partly flooded, but had 
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shown a low blood index (2 per cent). The first 
two communities areeach close to several sloughs, 
bayous and ponds in which quadrimaculatus lar- 
vae were found. The Madie district is farther 
from the river and contains one bayou which is 
usually dry and one which is continually flow- 
ing, but has several pools along its course which 
breed quadrimaculatus. All three districts had a 
few houses well screened, many poorly screened, 
and a few not screened at all. Table 2 shows 
the results of these surveys. The Hathaway 
school was not surveyed at this time. It may be 
seen from the table that the evidence is nearly 
uniform in showing that malaria is an important 
health problem in these communities, and that 
it is most severe in the regions most favorable for 
quadrimaculatus breeding. 


In Lauderdale County a survey was made of 
a large farm whose owner had arranged for its 
screening by the County Health Department. 
This survey was made with the cooperation of 
the County Health Officer, Dr. R. B. Griffin. 
The purpose of this survey was to get an esti- 
mate of the amount of malaria, previous to the 
employment of screening as a control measure, 
and as a basis for the efficient treatment of cases. 
A second survey next year should show the com- 
bined effect of these measures. The farm is 
situated in the northwest part of the County 
(Map 4). It lies mainly in the bottom land, 
but most of the homes are on the edge of the 
hilly region. The tenants are mostly negroes. 


TABLE 3 


Malaria Survey of Henning Farm, Lauderdale 
County, August 16-18, 1928 
Per Cent White Col. 
EXOMIOS VIGGO q....~...--.cccccose0 5 5 49 
Histories taken ..... . 33 27 208 
Positive histories 192 
Positive histories 1928 
Spleen examinations 
Palpable 
Blood examinatio 
Positive bloods 
White ....... 
Colored .. 
Houses con i 
A. quadrimaculatus ... 35 
Largest No. in 1 house 30 
Av. per positive house... 7 












45 
21 





Table 3 shows that there is a high incidence of 
malaria among these people and that A. quadri- 
maculatus was present in most of the homes. 


School Surveys.—In March and again in Sep- 
tember blood surveys of the schools of Lake 
County were made under the direction of Mr. 
H. A. Johnson, of the United States Public 
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Health Service, with the cooperation of the State 
and County Health Departments. We are in- 
debted to the Public Health Service for permis- 
sion to use the results of these surveys, which 
are shown in Table 4 and Map 2. These sur- 
veys were intended to indicate the minimum and 
maximum incidence of malaria for the year. The 
results show an increase of positive bloods among 
the colored schools from 14.7 to 23 per cent, but 
among the white schools only from 10 to 12.2 
per cent. It will be seen from Map 2 that in 
the first survey the heaviest incidence of malaria 
occurred in the three white schools in the south- 
ern end of the County and that in the second 
survey all these schools showed a drop in inci- 
dence. Although the number of positives in 
any one school is too small to warrant definite 
conclusions, it is apparent that the September 
survey did not show the expected increase of ma- 
laria. This is probably due to the fact that the 
Lake County Health Department distributed a 
large amount of quinin in these schools in late 
August and early September because of the large 
number of cases of malaria present in the re- 
gion. Teachers in some of the other white 
schools also distributed quinin to their pupils. 
The probability that this treatment was respon- 
sible for the lack of increase in the blood index 


TABLE 4 


Malaria Parasite Rate, Lake County Schools, 
March and September, 1928 





















4 ” 3 7 
9& GS §2 38 SS §2 
“6 @5 oc #8 23 oz 
Eo &R wa Ea ER Le 
Ske 59 959 BR S95 Wo 
White Schools ZA Zh €8 ZH 42m& fa 
March September 
IN ai cortnccttanicscsiceereies 32 6 19 36 7 1 
Phillipey i ae 3 10 45 6° 13 
Sheep Ridge . . 36 4 13 18 2 11 
Cronanville _ ...... a 1 5 17 1 6 
Proctor City . 26 3 12 24 5 21 
Tiptonville -~... 116 5 4 156 17 11 
7a 34 6 18 25 1 4 
Wynnburg 31 3 10 63 5 8 
Mooring .... 43 6 14 53 2 4 
Madie ........ 48 1 2 23 2 8 
a 154 6 4 126 11 9 
Chandler’s Mill ........ 33 1 3 25 7 28 
a 17 2 12 16 2 13 
Peck’s Mill . 11 4 36 11 3 27 
Hathaway ........ init.’ 9 35 31 7 23 
Cottonwood ... 37 9 25 30 4 13 
eee pees ee Be 22 6 27 
| 69 10.0 721 88 12.2 
Colored Schools 
es ins sila 15 4 27 
Proctor City . A ee zs 29 3 1v 
Tiptonville 75 7 9 not in session 
OFigan. ......... 15 0 0 7 0 0 
Keefe .............. 27 5 19 not in session 
Wynnburg 22 3 14 15 4 27 
Madie ........ 21 3 14 18 3 17 
Ridgely Rani caaveiitonate: aD 14 24 38 14 37 
eran eeerecntecss 218 32 14.7 122 28 23.0 
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is borne out by the fact that in the surveys 
which our own staff made in the Cottonwood 
and Madie schools early in August an incidence 
of 50 and 26 per cent, respectively, were found. 
This is in marked contrast to the incidence of 
13 and 8 per cent found in the September 
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Gr a oe 


= Wl 
Lore 


OYER Fala 


LAKE COUNTY, TENNESSEE 


Map 2 
Lake County, 


of March and September, 1928. 
black circles colored schools. 


survey. Three other white schools in the south- 
ern part of the County also showed a similar 
drop in incidence. 

A school survey was made in Dyer County 
during the fourth week in August, with the co- 
operation of Dr. O. F. Agee, County Health 
Officer. Six white and three colored schools were 
selected, located mostly in the bottom land 
where malaria was known to be prevalent, but 


SOUTHERN MEDICAL JOURNAL 





Tennessee, showing the land subject to overflow and the per- 
centages of blood specimens positive for malaria in the school surveys 
White circles represent white schools, 
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with a few in the hilly region. Examinations 
of 411 children were made. Map 3 and Table 5 
show the results of this survey. The County 
has an extensive area of bottom land, in addi- 
tion to the valleys of two tributary rivers. The 
malaria incidence as shown by the blood survey 
and as emphasized by 
history and spleen rec- 
ords is highest in the por- 
tion of the bottom land 
which borders on the 
tributary rivers, is some- 
what less on the bank of 
the Mississippi and is 
considerable in the hilly 
portion of the County 
where large streams are 
present. As there are 
no negro schools in the 
bottom land, a_ racial 
comparison of the inci- 
dence there could not be 
made. The Bonicord 
white and Tigrett col- 
ored schools, however, 
which are similarly sit- 
uated, show equal -blood 
indices. We feel that 
the malaria problem in 
Dyer County is of prac- 
tically as great import- 
ance as that in Lake 
County and deserves 
vigorous attention. 


ww, «¥ 
UNT™”, 
on CO 
ruLTt . 


A similar school sur- 
vey was made in Lau- 
derdale County with the 
cooperation of Doctor 
Griffin during the sec- 
ond week in September. 
Four white and three 
colored schools were se- 
lected, and a total of 
183 children were exam- 
ined. If the 51 colored children on the Henning 
Farm between 6 and 16 years of age are includ- 
ed as another school, the total is 234. Map 4 and 
Table 6 show the results of this survey. The 
Ashport white school and the Henning Farm 
colored school are the only ones examined which 
are situated in or near the bottom land. The 
malaria incidence in these schools was high, but 
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Map 3 
Dyer County, Tennessee, showing the land subject to overflow and the percentages of blood speci- 


mens positive for malaria in the school survey of August, 1928. 


schools, black circles colored schools. 
lower than in the worst schools in Dyer County. 
The incidence in all the other schools was com- 
paratively low. Map 4 shows that the bottom 
land in Lauderdale County is very extensive, 
but the tributary rivers are on the north and 
south borders of the County and have not many 
large branches invading the County. This may 
explain the lower malaria incidence in the hilly 
portion of the County than in the hilly portion 
of Dyer County. This survey was too small, 
however, to determine accurately the severity of 
the malaria problem, and a blood survey of all 
the remaining schools is now being made. 


In Obion County a school survey was made 
during the last week of August with the coopera- 
tion of Dr. C. B. A. Turner, County Health Of- 
ficer. Eight white schools were selected and a 


White circles represent white 


total of 311 children were examined. Map 5 
and Table 7 show the results of this survey. 
Obion County represents in topography the hilly 
portions of Dyer and Lauderdale Counties. Al- 
though it borders Reelfoot Lake on the west, 
very little of the adjacent land is subject to 
overflow. The Obion River flows through the 
eastern part of the County, but flows somewhat 
more rapidly here than lower down in Dyer 
County. The only school showing a high blood 
index was the Stovall school, situated near the 
Obion River. The history and spleen data indi- 
cate a moderate incidence of malaria also in 
the Reelfoot and Wayside schools, the two most 
western schools of the County to be examined. 
These data are comparable to those of the hilly 
portion of Dyer and Lauderdale Counties. A 
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Map 4 
Lauderdale County, Tennessee, showing the land subject to overflow and the percentages of blood 


specimens positive for malaria in the school survey of September, 1928. 


white schools, black circles colored schools. 


more complete survey of the schools in Obion 
County should be made. 


Astivo-autumnal Malaria.—Out of a total of 
230 positive blood specimens examined by the 
staff of the Tiptonville Laboratory during this 
study 46, or 20 per cent, showed organisms 
which could be identified as Plasmodium falci- 
parum. Probably some others which could not 
be identified were also of this species. This indi- 
cates that the malignant parasite is still a factor 
to be reckoned with as a cause of mortality in 
this region. 


NON-MALARIAL MOSQUITOES 


The control of the non-malarial mosquitoes 
which feed on man is an important adjunct to 
anti-malaria work in this Country because it 
encourages local support of this work and is 


White circles represent 


often demanded more urgently than disease con- 
trol. Table 8 shows the non-malarial mosquitoes 
collected during the summer’s work, with their 
breeding places. As far as we can determine, 
this is the first systematic collection of the mos- 
quitoes of Tennessee. It is felt that such a 
collection is distinctly worth while both as a 
scientific contribution and as a practical meas- 
ure. 


FUTURE PROGRAM FOR MALARIA CONTROL 


This study has brought into sharper definition 
some features of our problem, while others re- 
quire considerably more attention before they 
are understood. In the first place we now have 
definite data showing that there is a malaria 
problem in West Tennessee, and that it is most 
acute in the bottom lands and along the lower 
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TABLE 5 


Malaria School Survey, Dyer County, Tennessee, August 22-24, 1928. 






































bad Py Se 
} os ® 
+. 5 mm 4 
& ye —— 2h 
: _ ™ an H+} SN 
SCHOOL | ,¢ "= 3 E 5 g School Location 
be a z a Nd 2° 
2-< = BO =_ 2s p= 
SE = a¢ a5 4 
sf] 3 ea 08 Sa a3 
ZB = an OM aD) OA, 
No. % No. N No. N No. | % - . ee 2 te 
| | | | | | | | 10 miles N. E. of Dyers- 
Glendale | | | | | | | burg. Two miles from 
white........... 46 35 76 20 | 44a 14 30 35 =; )6 6SlCUD 5 | 11] Obion River 
| | | | | | 9 miles west of Dyers- 
Menglewood | | | | | | | | | burg. In bottom land on 
white............ 28 27 | 96] 18 | 67b 14 52b 28 | 100 | 6 | 9 | 3 | 0 | Obion River 
| | | | | | | 7% miles S. W. of Dyers- 
Richwood | | | | | | burg. Low land near 
white........... 50 44 88 36 72 19 3 48 | 96 | 14] 22 0| Oj| Forked Deer River 
Heloise | | | | | | | 
white............ 57 54 95 33 67¢ 19 33 56 | 98 | 18] 10 5 | 0 |On Mississippi River 
Midway | | | | | | 
wete........... 45 38 84 |, 21 60d 15 33 42 | 96 | oi 2 | 0 |On Mississippi River 
Bonicord | | | | | | | | 8 miles S. E. of Dyers- 
white............) 48 | 28 | 68} 20 42 71 34 | 71] 11 | 8| %1{ Of burg upland 
Hopewell | | | | | | | | | | 7 miles north of Dyers- 
colored......... 56 15 27 1 2e 0o| Oo 15 | 27 | 1}; O|; Of Of burg upland 
| | | | | | | 4 miles west of Dyers- 
Dobbins i | | | | | | | | | burg. Low land near 
Grove ccl'd 37 18 49 | 6 16 6 16 19| 51] 3] 3] #Of O| Forked Deer River 
Tigrett | | | | | | | | 10 miles S. E. of Dyers- 
colored........ 44) 18 | 41 not | done 6 | 14 cn ee | si | burg upland 














a Based on total of 45. One child not examined. 

b Based on total of 27. One child not examined. 

c Based on total of 49. Eight children not examined. 
d Based on total of 35. Ten children not examined. 

e Based on total of 52. Four children not examined. 


TABLE 6 


Malaria School Survey, Lauderdale County, Tennessee, September 6-13, 1928. 




























































- > 
: 58 35 
= am o 
E : an Sa 
“YY af R Sn 
SCHOOL 2 = E 5 3 School Location 
= & >, = vA ?) Co 
$= te 30 = 2s 8 
25&| 3s F ay 3s as 
58| 32 = we on &S 
Ze ao 163) OM wm Oh 
No. Jo No. J \|No. | % No. | % _ 213 
Double Bridges | | | | | North part, hill region 
Ic ccccmnsccenenniiase 24 11 | 46| 10] 42] 2| 8 13 54 5 3 1 *1 | near creek 
Bexar co | | | 
ne i 28| 7] 25 | 6] 21.4] **1 | 3.6] 10 36 4 2 0 0 |Central part hill region 
Ashport | | | | 
eRe $38 | 27] 71] 23] 61 {| Of 24 33 87 11 9 2 1 jOn Mississippi River 
Pleasant Hill | | | | | | South part near Hatchie 
__| Se 24 11! 46} oe 3% 4 12 50 3 3 1 0 iver 
Double Bridges | | | | | | North part, hill region 
OS See 24) 4 i Ot et StF 4 17 0 G 0 0 | near creek 
Mt. Pleasant | | | | | South central part hill 
aE i 2t @1 2186 8464 3 12 1 0 0 0 | region 
Pleasant Hill | | | | | | South part near Hatchie 
colored 21] 3{ 48] 3114 {| $f 14 9 43 3 0 0 0 | River 











*This boy a “physical wreck.’’ No history, no organisms in blood. 
**Moved out of river bottom this year. 
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Map 5 


ion County, Tennessee, showing the land subject to overflow and the percentages of blood 


specimens positive for malaria in the school survey of August, 1928. 


White circles represent 


white schools, black circles colored schools. 


TABLE 7 
Malaria School Survey, Obion County, Tennessee, August 23-30, 1928. 
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| | > | | 
| | = j 
| = | | | Se 
ic _ 2 
| | sel | } = } EL 
j = } i | Se 
vey | a | w bk //) 
SCHOOL | _ @ | = = a School Location 
| o& | = | a | = > 
{}£o = | Ss | om 
les | s S ie 
is ¥ a ie } } 
123 | 1927 1928 | Om | 
| INo J No. | % | %o | | P 1 2 3 
| | | | | | N.W. part, hilly, on 
| | | | creek, 4 miles from 
Reelfoot.... 53 22 | 40.7| 17 [| 31.4] 28 | 42.5) 2 + 30 57 | 19] 4] O| O | Reelfoot Lake 
bey Bol Goat | 
Wayside..... $2 rj 21.8 8 | 25 | 12 | 37.5 2 *7 16 50 12 0 0 | 0 |Central part, hilly 
Commun’y | | | | T | | 
Pride........ 68 14 | 20.5 9} 13.2) 15 | 22.51 5 7 22 32 8 5] 2 0 |Central part, hillv 
White- | | | | | | Central part, hilly, 4 
| | 20 1 5 3 | 15 2110 | 0O 0 3 15 | 2 0 0 | 0} mi. from Obion River 
Pleasant | | | | | Central part, hilly, 3 
ee 40 7 | 17.5] > | 12.5] 6 1415.7 1 3 10 25 5 1 0 0 | mi. from Obion River 
| | | | E. part, hilly, 2/3 mi. 
Stovall............ 2 7 | 30.4 6 | 26.1} 9 | $41 5 22 15 65 ( 2 1 0 | from Obion River 
Shady | | N.E. part, hilly, 1% mi. 
Grove. 22 hi aet 2S 4/18 0 0 5 23 4 0 0 0} from Obion River 
| | N.E. part, on Obion 
Harris | 53 11 | 21 $115 | 9117 3| 6 16 30] 5 + 0| O| River 
*Spleen examined in 31 only. 
tSpleen examined in 38 only. 


tBlood examined in 22 only. 
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courses of tributary rivers. 
Counties are the most seriously affected. Estivo- 
autumnal malaria is shown to be present in 
considerable amount, making the danger of mor- 
tality still a menace to be considered. We now 
understand somewhat better the topography of 
the land in West Tennessee which is associated 
with the highest incidence of malaria; that is, 
the low lands along the tributary rivers, and 
regions rich in sloughs, bayous and flood-formed 
ponds. Drainage measures to improve the run- 
off from these regions, and provisions for main- 
taining what is accomplished by this drainage, 
are undoubtedly indicated as the line of attack 
against quadrimaculatus breeding, but the financ- 
ing and supervision of such work is a problem 
in itself which cannot be quickly solved. The 
carrying out of flood control measures and an 
economic demand for agricultural drainage are 
related to this problem, and may help ulti- 
mately to solve it. Relatively small collections 
of water or larger lakes or streams which are 
navigable may be treated by larvicides, but most 
of the quadrimaculatus breeding areas included 
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in this study are too extensive and too difficult 
to reach to be suitable for the use of larvicides. 
Airplane dusting with Paris green is, of course, 
far too expensive for use over this large area. 
These observations indicate that the breeding 
problem requires more study before we can de- 
termine what anti-larva measures should be em- 
ployed. 

We feel that county-wide screening may bring 
a greater amount of immediate relief than any 
other single anti-malaria measure. Whether it 
will be possible to educate the people to under- 
stand and carry out real mosquito-proofing of 
houses remains to be seen. If screening alone 
can succeed in diminishing the incidence of ma- 
laria to a low enough level, it may be that other 
measures will become less important. Re-sur- 
veys in screened and unscreened areas should 
provide considerable information on this ques- 
tion. 

ACKNOWLEDGMENT 


It is a pleasure to acknowledge the advice and as- 
sistance given during this study by Drs. L. L. Williams 
and M. A. Barber and Messrs. J. A. LePrince and H. 


TABLE 8 


Mosquitoes Collected in West ‘Tennessee, 1928. 








Mosquito 


Breeding Places 





. Anopheles quadrimaculatus 


_ 


Sloughs, lakes, ponds, ditches, rarely elsewhere 





to 


. Anopheles punctipennis 


Hill streams, ground-pools of various character 





. Aedes triseriatus Tree holes 





4. Aedes vexans 


Clear sunlit pools, clear standing water 





. Culex quinquefasciatus Dirty 


standing water, 


usually near habitations 





6. Culex inhibitator 


Similar to A. quadrimaculatus 





7. Mansonia perturbans pon 


Larvae attached to vascular roots of sedges at edges of lakes and 
s 





8. Megarrhinus septentrionalis Tree holes* 





9. Orthopodomyia signifer Tree holes 





10. Psorophora ciliata 


Temporary pools of clear water 





11. Psorophora columbiae 


Ditches and pools 








12. Psorophora cyanescens 


Ditches and sloughs 





13. Psorophora signipennis 


Ditches and temporary 


pools 





14. Psorophora howardi 


Temporary pools 











15. Psorophora varipes 


Temporary pools 








*Larvae not found in this study. 
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A. Johnson, of the United States Public Health Service; 
the cooperation of Mr. H. R. Fullerton, of the Tennes- 
see State Department of Health, and Drs. J. P. Moon, 
C. B. A. Turner, O. F. Agee and R. B. Griffin and the 
staffs of their county health departments, and the 
faithful and efficient service of Mr. and Mrs. W. J. 
Kiser, of the Tiptonville Laboratory. 


SUMMARY AND CONCLUSIONS 


(1) A study of the malaria problem of West 
Tennessee, made in Lake, Obion, Dyer and 
Lauderdale Counties during the summer of 1928, 
showed a heavy incidence of malaria in the re- 
gion which lies in the Mississippi River bottom 
and along the lower portions of tributary 
streams. Lake and Dyer Counties showed the 
heaviest incidence. 


(2) Adults of Anopheles quadrimaculatus 
were found almost everywhere in the area 
studied. Breeding was found in varying 
amounts in regions subject to overflow, and in 
some hilly regions, but was, in general, more 
difficult to demonstrate than was the presence 
of adults. 


(3) Concerted measures should be undertaken 
at once to control malaria in the areas of high 
incidence. Mosquito-proofing of houses is sug- 
gested as the measure most likely to produce 
prompt results. Where drainage is feasible it 
should also be undertaken. 


(4) Further study of quadrimaculatus breed- 
ing is necessary in order to devise methods of 
control in extensive breeding areas unsuited for 
the use of chemical larvicides. A study should 
be made of the feasibility of cooperative efforts 
in malaria control, flood control and agricul- 
tural drainage. 


(5S) Twenty per cent of the positive blood 
specimens found in this study contained Plasmo- 
dium falciparum. 


(6) Fifteen species of mosquitoes were col- 
lected during this study. Measures to diminish 
the incidence of the non-malarial mosquitoes 
will be a valuable adjunct to malaria control 
work. 
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DISCUSSION (Abstract) 


Dr. Paul S. Carley, Belzoni, Miss—There are two 
points of interest that I might add in the discussion 
of this paper: first, the breeding of Anopheles quadri- 
maculatus in small containers seems to be limited to the 
Delta of Mississippi and Arkansas. Second, in regard 
to the difficulty of finding anopheline larvae: in areas 
like the one in which Doctor Meleney was working there 
are large water surfaces that will permit anopheline 
breeding. The difficulty in finding larvae seems to be 
due to the dilution of a large number of larvae over 
a larger area of water. In the Delta of Mississippi, 
it is difficult to find larvae at any time of the year 
and almost impossible after November 1. 


I should like to ask Doctor Meleney what differences 
were noted in colored and white spleen rates, and in 
colored and white blood rates. 


Dr. M. A. Barber, Greenwood, Miss—We also find 
that A. quadrimaculatus in the Mississippi Delta is 
very adaptable as regards its breeding places. It seems 
that almost any water in this region at all fit for anoph- 
eles may at one time or another harbor A. quadrimacu- 
latus. Various species of Anopheles show certain pref- 
erences in their choice of breeding places, but larvae 
of A. quadrimaculatus are found in a great variety of 
waters in the Delta. 


Dr. Meleney (closing)—I do not believe that the 
absence of the rise in incidence of malaria shown in 
my paper by the blood survey of school children in 
Lake County in September was due to the screening 
carried out during the summer. 


Doctor Carley asked about the relative incidence of 
malaria in white and negro schools, particularly in rela- 
tion to splenic enlargement. We have the following 
data on white and colored schools similarly located: 
































Percentage 
Positive 
Schools ‘ 3 
of Same £ 3 | tel sls 
Locality 5 £ 33 2 8 
0 wo aw n Q 
| 
White............... Dyer Bonicord 58 42 | 15 
| 
Colored........... Dyer Tigrett 41 * |] 
Double | 
WHO B ascssccns Lauderdale} Bridges 46 42 | 8 
Double | 
Colored........... Lauderdale} Bridges ai ey} ®@ 
Pleasant | | 
White..............|Lauderdale| Hill 46 | 29 | 4 
Pleasant | | 
Colored.......... ./Lauderdale! Hill 43 | 14 | 14 
*Not done. 


We got a very distinct impression that the spleens 
were not as much enlarged in colored children as in 
white children. 
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MOSQUITO CONTROL IN LAKE COUNTY, 
TENNESSEE: A COUNTY-WIDE 
SCREENING PROGRAM* 


By H. R. Futierton,7 
Nashville, Tenn. 


The preceding paper’ has set forth facts con- 
cerning the mortality incidence particularly in 
Western Tennessee. It has been clearly shown 
that Lake County has sustained a heavier mor- 
tality experience than any other section of the 
State. Among the several control measures in- 
stituted in this as well as other counties was 
that of house screening. 


DESCRIPTION OF AREA 


Lake County is situated in the extreme north- 
western corner of the State; is bounded on the 
west by the Mississippi River; on the north 
by Kentucky; on the east by Reelfoot Lake, 
and on the south by Dyer County. The County 
is 122 square miles in area. The width varies 
from three to eleven miles; the length is ap- 
proximately twenty miles. A large number of 
sloughs are found in the County. Several of 
these are of considerable size and contain water 
the year round, furnishing ideal breeding places 
for mosquitoes. 

The farm land of the County is owned princi- 
pally by about fifteen individuals. The total 
number of property holders is approximately 
125. It is stated that one person pays one- 
seventh of the entire taxes of the County. Farm- 
ing is conducted on a rather intensive basis. 
The vast majority of all farms is cultivated by 
means of wage hands and “share crop tenants.” 

According to the 1920 census there were 9,208 
people in the County. In the rural sections ex- 
clusive of the two principal towns, namely, 
Ridgely and Tiptonville, the population eight 
years ago was 7,248. The increase since that 
time has probably not exceeded over four or 
five hundred. The number of houses in the 
rural sections is estimated to be between seven- 
teen and eighteen hundred. 


1927 SCREENING PROGRAM 


During the year 1927 there were 165 houses 
screened by the American Red Cross, the State 





*Read before National Malaria Committee (Confer- 
ence on Malaria), meeting conjointly with Southern 
Medical Association, Twenty-Second Annual Meeting, 
Asheville, North Carolina, November 12-15, 1928. 

+From the Division of Sanitary Engineering, State 
Health Department. 
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Department of Public Health and the United 
States Public Health Service. 


THE PRESENT 1928 PROGRAM 


Early during the year the larger land owners 
in Lake County were invited to a meeting. In 
attendance were several members of the County 
Court. At this meeting the County Anti-Mala- 
ria Committee, consisting of five principal land 
owners, was formed, a committee representative 
being chosen from each section of the County. 
This Committee provided for a rotating fund of 
$600.00 and a ninety-day credit allowance. This 
was equivalent to approximately $2,000.00, total 
assets to be used by the Committee in the man- 
ufacture of screen doors. A factory site in Tip- 
tonville was selected; and equipment furnished 
by the Red Cross during the 1927 campaign was 
installed. 


Detailed House Survey.—A careful study was 
made of each residence in the County. A care- 
ful record of each house, showing location, owner, 
agent or tenant; number and sizes of doors and 
windows was made. This record also shows cost 
data and indicates whether the owner would 
be responsible for the hanging of the doors and 
tacking the screening on the windows, or 
whether this responsibility would be delegated 
to the Committee. 


Manufacturing of Doors—The doors were 
patterned exactly in accordance with the design 
described by the United States Public Health 
Service.” 

A door identification card was developed. The 
data entered thereon was name of owner, tenant 
or agent, size of door, and relative position to 
the door on the house, and whether it would 
swing left or right. This record carried the 
house number, indicating the exact location of 
the house in the County. This record was at- 
tached to the inner side of the top cross piece 
just as the door was started on its course of as- 
semblage. 


Other Records.—A cost sheet was developed 
and careful records kept as to the itemized cost 
of screening each house, as well as the total 
for all houses screened. This information in 
detailed statement form was not given to the 
owner except upon request. Statements were 
rendered in the gross. The average cost, as 
shown in Table 1, per screen door was $1.50, 
f. o. b. factory. 


Labor Cost.—It was found necessary to em- 
ploy a competent shop foreman. Under him was 
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placed a number of colored laborers. This, 
however, was not a satisfactory arrangement, 
high school boys being substituted for these 
later. This new arrangement proved to be much 
more satisfactory. On the basis of their ability 
to produce ten finished doors daily the boys 
were paid $2.00 per day each, the labor cost 
per door, therefore, being 20 cents. 


Other Costs—Cost of survey of correct hang- 
ing of doors; attaching window screening and 
other mosquito proofing; periodic inspection and 
instruction as to the proper use of the screens 
were not added to the owner’s bill. The Com- 
mittee did not assume responsibility for deliv- 
ery of the doors, the owner being notified 
promptly on the completion of his order for 
doors. 


Results —Table 3 sets forth in detail the 
number of houses screened during 1928 in Lake 
County; also the number of schools, churches, 
camps and the like in which screening was ef- 
fected. Much use was made during the cam- 
paign of the two weekly newspapers of the 
County. Each of these carried in almost every 
issue some data concerning the advantage of 
screening and through this, as well as other 
methods, much interest was aroused in the 
County. 


Not only were the screens properly installed. 
but the members of the family carefully ad- 
vised as to the proper use of these screens. The 
freedom from mosquitoes as the result of the 
proper installation and use of the screens was 
one of the principal aids toward the expansion 
of the program. 


CONCLUSIONS 


(1) In a county-wide screening program where 
property owners are to pay the cost too much 
attention cannot be paid to details, item costs, 
education, and quality of work done. 

(2) The season’s needs should be anticipated 
as Closely as possible and the wholesale company 
from whom you expect to buy materials informed 
thereof. 


(3) A stock inventory should be taken daily. 

(4) Doors of a design of known strength and 
durability only should be used. 

(5) If additional mosquito proofing is neces- 
sary this phase of the work should be vigorously 
prosecuted until it is completed at every home. 
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TABLE 1 
ESTIMATE OF COST OF A SCREEN DOOR 


Average Door 32”x78” 























Galv. iron corner bracing—24g—30”x96” .095 
*Screen wire 15.1 sq. ft. 3c. -434 
*Lumber 7.63 bd. ft. & $72. 50 
_ casing strips @ $.35 m : -564 
Corrugated fasteners ..... aan, sae 
ft es siaksciieiieadagdipiacaibidllaeinliaiioes -200 
Hinges @ 10c pair n> oe 
oe ee eee -016 
Tacks @ lic Ib. .. oicceene See 
I is ses sensu owblathsdvbsasanindaanebemannsel . 009 
8 eae .040 
Pulls and screwS @ 2C........-.-:002-+ subsea -. 020 
Freight on screen wire and. NATAWALC eee eceeceeneene 007 
$1.50 





*These items include 5% for waste. 


TABLE 2 
MATERIAL AND COST DATA 
Doors 


Doors average in size 32”x78”. 
Number of doors per house (253 houses), 2.8. 
Windows 
Number of windows per house (average 100 houses) 
76. 

AV erage amount of wire per house for windows (in- 
cludes 5% for waste), 59.5 sq. feet. 

Average amount of wire per window, 12.5 sq. feet. 


Average Cost Screening One House 





Cost tacking wire on one window (17 

houses) 2 115 
Cost of tacking wire on one house—4.7 

IN scsatsasiaacideetcnctcegbecabenvaceesedetbscarssivcasionace D5 
Cost of wire for one window @ 0.3c...... 379 


Cost of wire for one house—windows 1.78 
Cest one door at factory.......................... . 1.50 
Cost doors for one house—2.8 doors 4.20 


Cost of hanging one door............ techn See 
Cost of hanging doors one house—2.8... wan 
Transportation of doors ............ nde 


TABLE 3 


SCREENING IN LAKE COUNTY, TENNESSEE, TO 


NOVEMBER 1, 1928. 
Doors 
Doors made for homes in Lake County. w- 2152 
Doors made for Camp Markham (Boy Scouts)... 167 


Doors made for Lauderdale County.......0............:+ 167 








Doors rescreened for Lake County.................. 58 
Doors made for commercial establishments... a 4 
TOU SRR TT GT anes ecccsevectccsemenrn worn ece 2 
Doors made for county schools...........2.200.....2..:::000+- 36 
PIP HII sctaseceedccashechoninrerebiniennsccnveccosscobinssepooiseboees 2457 
Screen Frames 
School house window frames........................0:..----.-cc-<. 211 
Frames for tents, Camp Markham......--ccccccsscccseesssee 144 
SEI, dain ccadhinisdesovemrentankindersenepdiisascsotnecia~ebesnuns 8 
IE Recdmecsndeshnscccninestnshesseksitonasacibanidicisinieimsitrenesesseennpseenesanas 7 
379 
Homes Screened 
Homes screened, Lake County, 1928.00.00... 880 
Homes screened 1927, Lake County............................ 165 
I acohcsiciacaice ssh co vpgineicseucsvahnse tbecaiooabcbetiy vans cielaataesoaieeieionansa 1045 
Estimated per cent of Lake County homes now ae 
eoce av.é 


SI hes cicccticpensentiserceicos ceca seeneietsmesetieestscesesesrvevadeetvesetien 
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HOUSE SURVEY AND RECORD SHEET 
LAKE COUNTY ANTI-MALARIA PROJECT 

















Dist. N a eee 

Owner 

Agent 

III 1s cosscsiccsscineclosrgectscaligtd cicesenc cousatece: Rochaneoeta serail abdaaaianedaiminaialdbiotaanscvtels 

House measured by Date....... 
Doors 


Pease OE DOO sansa nasa nsceweccsesensees Date made........ 
Date doors left factory .. siieoates 
Is Health Unit to hang doors? 
Time hanging doors, hours........ 
EE ee Foreman’s initials........ 











Windows 
Number of windows........Total sq. ft. screen required.... 
Is Health Unit to furnish window screen? Yes......No..... 
Is Health Unit to put up window screens? Yes....No.... 
TIMMS TAMBING WINDOWS, WOUIB occsccecccccceccccecesccsccorcscosncses 
Re eee Foreman’s initials............ 
= window evens sent out vag doors? 






Doors ERI DINE OAS Window _ ae ‘ 
Is other mosquito proofing satisfactory? 
Ye Remarks 






es B 
Inspected by 





Front 











Number of chimneys 
Number in family 
Number had mal 
Number had malaria, 












1928 








Signed. 
Be sure and fill in each item at time work is done. 


REFERENCES 
1. Meleney, H. E., and Bishop, E. L.: 
on the Malaria Problem of West Tennessee. 
23:382, April, 1929. 
2. Volume 42, No. 16, April 22, 1927. 


Observations 
S.M.J., 





DISCUSSION 


Dr. L. L. Williams, Jr., Richmond, Va.—It should be 
noted that before the screening work was commenced 
malaria indices were taken by history, spleen, and 
blood. After the screening was completed, similar in- 
dices were taken. The effort here made was good; it 
was as good as any county can expect from its health 
department. In subsequent years indices will be re- 
peated. This study will not only indicate the measure 
of protection afforded by county-wide screening, but 
will give added data on the relative efficiency of the 
three types of malaria index in measuring the rise or 
fall of the infection. 


Dr. Henry E. Meleney, Nashville, Tenn —I think I 
ought to say what I know is also in Mr. Fullerton’s 
mind, namely: that the screening work in Lake County 
has only had its beginning. In the houses that are 
screened, mosquito- -proofing has not yet been thoroughly 
carried out. Unless that is done, the screening loses a 
great part of its value. That is to be done during the 
winter, and next summer we are going to be able to 
measure by means of surveys the effect of the screening. 


(Abstract) 
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OIL MIXTURES AND OIL EQUIPMENT 
FOR ANOPHELINE LARVAE CON- 
TROL OF IMPOUNDED AREAS* 


By L. M. Crarkson,} 
Atlanta, Ga. 


Since little more than a quarter of a century 
ago, when oil was first used for control of mos- 
quito larvae, very few data have been presented 
on the value of various grades and mixtures 
of oil for this purpose. There has also been a 
limited understanding of the effect of various 
oil films upon larval life. Until recent years 
oils for this purpose were used almost exclu- 
sively on small areas of water, not necessitating 
the factor of economy. For such use there has 
been an inclination to accept almost any dis- 
tillate of crude petroleum of light specific grav- 
ity which would spread well on the water. 

In recent years it has become necessary to 
control mosquito breeding on large hydro-elec- 
tric impounded areas. Due to the large quantity 
of oil required and the expensive oiling equip- 
ment necessary, there has developed a realiza- 
tion of the necessity for definite oil formulae, 
as well as standard equipment for application. 
On account of the extensive development of 
hydro-electric power in the Southeast, where 
malaria is prevalent, there are few sanitary 
problems of greater importance than control of 
production of anopheline mosquitoes on im- 
pounded waters. 


The following information represents only an 
experiment and is presented as a step to what 
should be accomplished by further experiments 
with various portions of certain grades of oils 
and the mechanical equipment for applica- 
tion. The experiment was in connection with 
an impounded area of about 7,000 acres. The 
area was first cleared of all vegetation. Before 
oiling was begun it was necessary to provide 
equipment, material and personnel for oil spray- 
ing. 

At the start of the work a mixture of fuel oil 
and kerosene was used in a number of different 
portions, 25-75, 30-70, 40-60, and 50-50, none 
of which was found to film effectively or have 





*Read before National Malaria Committee (Confer- 
ence on Malaria), meeting conjointly with Southern 


Medical Association, Twenty-Second Annual Meeting, 
Asheville, North Carolina, November 12-15, 1928. 
Chief Engineer, Georgia State Board of Health. 
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the required toxic effect. Then 1100 gallons of 
transil oil was acquired, which proved to have 
all of the qualities for spreading as well as a 
slight toxic effect, and when mixed 50-50 with 
kerosene gave excellent results. (Transil oil is 
a very highly refined oil used in transformers. 
Even the waste is of too high value to be eco- 
nomical.) When the transil oil was exhausted 
oil was again used and the breeding curve took 
an upward slant. Then there were secured from 
the Standard Oil Company samples of plain 
black oil, paraffin oil and distillate oil. The best 
results were obtained with a mixture of 20 per 
cent black, 20 per cent kerosene and 60 per 
cent paraffin oil: the black oil for maintaining 
the film, the kerosene for toxic effect, and the 
pariffin for spreading. The presence or absence 
of breeding was checked by a dipping crew 
which followed the spray crew three days later, 
checking the places where breeding had been 
heavy. 

While fuel oil was being used control was 
only fair. When transil oil was used the breed- 
ing was reduced about 75 per cent. On return 
to fuel oil the breeding increased. When paraffin 
oil was used there was almost complete control 
after the second round. The checking crew 
then checked one day ahead of the spraying 
and their findings showed larvae too small for 
identification and in most places no breeding 
at all. 

The following shows the cost of malaria con- 
trol work for the year 1927: 

Total cost for equipment........................ 


Take 20 per cent for the year 1927 
Total cost of labor for five months 





ne een ee ae a ee eee $9,912.20 


The total length of the shore line was 156 
miles, and 22 oilings of 314 days each were 
made for the season. 


Six hundred fifty-five and one-half gallons of 
oil were used for each round of oiling. 


The average width of the oil film was fifteen 
feet. 


COST OF OIL 


The number of acres oiled per round was 
283.5, and amount of oil per acre 2.5 gallons. 
At a cost of 11 cents per gallon for oil this 
gives a cost of 27.5 cents per acre per round of 
oiling, or $6.05 per acre per season. 


SOUTHERN MEDICAL JOURNAL 





April 1929 


The cost of oil per mile of shore line per 
round was 46.2 cents, or $10.16 per mile of 
shore line per season. 


GRAND TOTAL COST 


The grand total cost per acre per season was 
$35.00. 

The grand total cost per mile of shore line per 
season was $63.34. 


Because of the great length of shore line, ne- 
cessitating a supply barge and operation far 
from base and liberal allowance for elaborate 
equipment, the unit cost figures herewith should 
be considered as maximum rather than mini- 
mum. On smaller areas where the supply barge 
could be dispensed with and supply stations es- 
tablished on the shore, this unit cost could no 
doubt be considerably lowered. 

As an appendix there is herewith attached de- 
tailed cost of equipment, labor and supplies: 


EQUIPMENT 


1 supply barge 40x18x4’6” draft....................ee-e $2,600.00 
3 peopenme ereme 26 FP ................................. 150.00 
1 Worthington feather valve air compressor...... 325.00 
1 novo vertical gas engine, 9 H.P....................... 275.00 
1 air receiving tank, 250 Ib. pressure, 42”x96”.. 230.00 
4 82-gallon gas tanks... 2... eseeeeeees 


i?) 


2% H.P. Johnson outboard motors 3 
Repair parts for Johnson motors........................ 
5 spray boats 16'0”x3'9” beam, each equipped 
with 1 82-gallon oil tank, spray nozzle and 





DN IN csc Asus ancere rset ron csta es pacccasecssareaseteces 300.00 
5,588.00 

2 motor boats, 1 25 ft. and 1 20 ft., inspec- 
_—___ EERIE Sr se eon or en LWT REE Le enna er Mee nN 2,100.00 
ER 

LABOR 

1 supervisor at $150.00 per month.................... 150.00 
1 assistant supervisor at $100.00 per month.... 100.00 
5 operators at $80.00 per month.......0000222... 400.00 
3 operators at $70.00 per month.........0000000000..... 210.00 
4 laborers at $2.50 per day (per month)......... 240.00 
1 mechanic (part time) $6.00 per day, 30 days 180.00 
I a ea $1,280.00 
ARNE eae Sere REE EI OLESS POOPIE TE IET 6,400.00 


SUPPLIES 


14,420 gallons of spray oil at lic per gallon.$1, poe 20 
960 gallons of gas at 20c per gallon.................... 3.00 
Tools and miscellaneous supplies...................... 


POP POMP ccc. Bee Dt mat eo ee $1,979.20 











Vol. XXII No. 4 


PRACTICAL APPLICATION OF PARIS 
GREEN AS A LARVICIDE FOR ANOPH- 
ELES LARVAE ON AN IMPOUNDED 
LAKE IN ALABAMA* 


By D. G. Gut, M.B.D.P.H.,+ 
Montgomery, Ala., 
C. C. Riger, 
Montgomery, Ala., 
and 


L. C. Sms,77 
Birmingham, Ala. 


Petroleum products, chiefly kerosene and 
black oil, have had almost universal application 
as a larvicide in the control of anopheline mos- 
quito breeding on newly impounded waters in 
Alabama. The use of this larvicide has gen- 
erally met with success on lakes impounded 
strictly in accordance with the State regulations 
governing impounded waters. The principle re- 
quirements are that the basin be cleared before 
impounding and the waters stocked with gam- 
busiae. 

Within the last few years no less than ten 
major lakes have been impounded in the State. 
The efficiency of oiling methods and equipment 
has progressed rapidly since the first larvicidal 
control work of note was undertaken on Lake 
Mitchell of the Alabama Power Company in 
1923. 


The high pressure pneumatic method of oil 
spraying was developed in 1923 on the Golden 
Bridge Pond of the Houston Power Company. 
To meet certain conditions which were not fa- 
vorable to this method, a machine was developed 
on Lake Martin, of the Alabama Power Com- 
pany, which delivered a large stream of water 
into which was introduced the required amount 
of oil, the oil-water method. 

Conditions Leading to the Use of Paris Green 
on Lake Martin.—Notwithstanding the rapid 
improvement in methods of oiling, it developed 





*Report to National Malaria Committee (Conference 
on Malaria), meeting conjointly with Southern Medical 
Association, Twenty-Second Annual Meeting, Ashe- 
ville, North Carolina, November 12-15, 1928. 

*This work was carried out by the Alabama Power 
Company, cooperating with the Alabama State Board 
of Health. The experiment was attempted at the sug- 
gestion of Mr. G. H. Hazlehurst, Chief Sanitary En- 
gineer, Alabama State Board of Health, whose criti- 
cisms have been available and most helpful at all 
times. 

7Director, Bureau Communicable Disease Control, 
Alabama State Board of Health. 

tAssistant Sanitary Engineer, Alabama State Board 
of Health. 

77Supervisor, Sanitation and Malaria Control, Ala- 
bama Power Company. 
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during the season of 1927 that certain areas on 
Lake Martin were very difficult if not imprac- 
tical to control through oiling. 


The basin was cleared prior to impounding. 
However, some two years’ time was required for 
clearing operations which gave rise to a consid- 
erable second growth of sprouts, bushes and 
weeds, before impounding could be accom- 
plished. Some of the most important areas were 
improved by subsequent reclearing. 


Impounding was begun early in 1926, pro- 
ceeding slowly during the breeding season of 
1926 and up until the latter part of the 1927 
season. The slowly rising water into territory 
previously unflooded gave rise to conditions par- 
ticularly suitable for A. guadrimaculatus produc- 
tion en masse. That portion of the shore line 
which was more or less open was fairly easy of 
handling. There were, however, certain larger 
flat areas most difficult to reach and oil effec- 
tively. In addition, algae were found to be 
growing profusely in the wind-protected areas 
which added materially to the difficulty of 
reaching the larvae with a toxic oil film. 


The control season ended abruptly during the 
latter part of August, when use of the stored 
water for electrical development was begun. 
With the lowering of the lake level a sharp de- 
crease in adult A. guadrimaculatus station counts 
resulted. After three weeks practically no 
adult mosquitoes could be found. 


In view of conditions encountered during the 
season of 1927, it was agreed between the Com- 
pany and the State Board of Health that the 
use of paris green would be attempted on cer- 
tain areas during the season of 1928. Oiling 
equipment would be used where effective. 


Selection of Equipment and Material for Paris 
Green Application—Literature on the subject 
of paris green was studied carefully. Barbour, 
Boyd,? Hackett, King,* Williams,® LePrince® 
and others reported successful use of paris green 
as an anopheline larvicide. The application had 
been accomplished by means of a dust cloud 
produced on the windward side of the area. 
This floated over the breeding ground and de- 
posited paris green. Distribution has been by 
hand, by hand dust guns, and by airplane. The 
paris green had been mixed with some inert 
dust in varying proportions from 1 to 50 per 
cent, depending on the method and rate of ap- 
plication. From one-half to one pound of paris 
green per acre had been used for successful de- 
struction of larvae. 
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It was realized that the methods of distribut- 
ing dust which had been used in the past at 
other places would not be applicable on Lake 
Martin. Hand methods of distribution would 
be inadequate. The use of airplanes was not 
considered economically sound or adaptable to 
the work due to the basin characteristics. There 
were hundreds of bights, of varying lengths and 
widths, enclosed by steep, rolling hills. The 
breeding areas were widely separated over a 
large territory. The shore line was ever chang- 
ing. 

This is the largest lake in the State. A con- 
ception of its extent may be had when it is 
stated that at maximum elevation an area of 
40,000 acres is submerged, forming a shore line 
estimated at 700 miles. The project might be 
termed a storage reservoir, water being im- 
pounded during the rainy season and used dur- 
ing the dry season. 

Power dusters had not been used previously 
for this type of work. Various makes were 
tested early in the winter of 1928. Experi- 
mental equipment was mounted on a boat and 
tried before the breeding season. It gave full 
promise of success. For handling areas which 
could not be reached by the power machine, hand 
dusting would have to be used. Various types 
of hand dusters were, therefore, tried. out. 

After considering the merits and adaptability 
of three makes of power machines, the Niagara 
F-27 machine,’ with an 8 horsepower engine, 
was selected to be supplemented by the Fiasco 
knapsack hand dusters.’ The fan blower type 
hand machines produced the more suitable dust 
cloud, but were more tiring to operate than the 
knapsack bellows type. 

Following the preliminary study, the manu- 
facturers of dusting machines, dusts and paris 
green were conferred with in reference to the 
character of the dust. Road dust, kaolin, pow- 
dered soapstone and lime were considered. 
After investigating costs and adaptability it 
was decided to use soapstone rather than some 
of the other carriers for the following reasons: 

(1) It was available in any quantity on short 
notice. 

(2) Uniform in quality. 

(3) Most economical under the conditions. 

(4) Could be obtained from the manufacturer, 
machine mixed with paris green, insuring uni- 
form mixing. 

(5) Appeared to float and carry in a dust 
cloud with the paris green. Location of the 
settlement of the dust cloud would, therefore, 
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be a true indication of where the paris green 
had been applied. 

(6) Least absorbent. 

(7) Being floatable, hope was entertained 
that it would mechanically assist in keeping the 
paris green afloat for a longer time than might 
be secured through use of a readily sinkable 
dust. 

A contract was later given to a chemical 
house® in Birmingham for furnishing the paris 
green soapstone mixture in 50-pound paper 
sacks. 

The paris green? to be used was guaranteed 
to contain a minimum of 50 per cent arsenious 
oxide ground to such fineness as to pass a 200- 
mesh sieve. 

Application of Paris Green as an Anopheles 
Larvicide on Lake Martin.—Routine inspection 
for larvae and adults was begun on May 1. Due 
to heavy rainfall, the lake became completely 
filled before A. quadrimaculatus production be- 
gan. With some few feet fluctuation it re- 
mained practically full throughout the summer. 
From a standpoint of mosquito production, the 
shore line improved throughout the season. 
Conditions most favorable for anopheline breed- 
ing as encountered in 1927 did not obtain to 
such an extent in 1928 except for possibly a 
short period during the earlier part of the sea- 
son. Any conclusion drawn from subsequent 
observations must necessarily be considered 
along with the fact that the work was done on 
a lake sufficiently clean, with few exceptions, 
for control through oiling. 

During the first week in June sufficient A. 
quadrimaculatus larvae were found to warrant 
the beginning of control operations. The dust- 
ing unit was assigned sections of the shore line 
which had previously proved most difficult and 
expensive of control through oiling. The com- 
plete unit consisted of one power duster mounted 
on a boat propelled by an outboard motor. 
Two men were required for its operation. Ac- 
companying this power duster was a small boat 
carrying the foreman of the unit and two la- 
borers equipped with hand dusters for treating 
areas which could not be reached by the power 
machine. 

Shortly after the dusting unit had been placed 
in service observations were made on its opera- 
tion and effectiveness. Records of previous 
work done elsewhere gave one pound of paris 
green per acre as sufficient for complete larvae 
destruction. The first check showed that a 1 
per cent mixture did not contain sufficient paris 
green to reach all areas with one pound per 
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acre at the rate of dust application adopted. 
As close as might be estimated, a 5 per cent 
mixture appeared suitable. In this connection 
it might be stated that it is very difficult to 
estimate the average amount of dust reaching 
an irregular area. With the slightest breeze the 
dust would often be carried far beyond the in- 
tended points of application. In fact, the chief 
difficulty encountered in the work was to get 
settlement of the dust where desired. 

Areas were checked before and after dusting, 
and mortality was found practically complete 
in some areas, while in others larvae reduction 
was not more than 50 per cent. The dust was 
tried in pans and found to kill practically 100 
per cent in less than six hours. Areas were 
selected and the dusting continued until there 
remained no doubt that an amount of paris 
green in excess of one pound per acre had been 
applied. Uniform mortality did not result in 
all places. 


Study and Experiments to Determine Reasons 
for Non-Uniform Larvae Reduction on Lake 
Martin Through Use of Paris Green.—As an ex- 
planation of the failure to secure uniform results, 
the following possibilities presented themselves: 

(1) That the paris green being used was not suf- 
ficiently toxic. In other words, the arsenic oxide con- 
tent was below that guaranteed and found essential for 
such work. 

(2) That the paris green was not of the proper 
grade as to size of particles. 


(3) That the powdered soapstone, used as a diluent, 
remained on the surface and was perhaps being eaten 
by the larvae, which lessened their chance of obtaining 
a lethal dose of paris green. 

(4)That an insufficient amount of paris green was 
being applied to certain areas. 

(5) That the paris green, through sinking quickly 
or being carried away by wind currents and wave ac- 
tion, or for other reasons, was not being held in contact 
with the larvae for a sufficient length of time to enable 
them to obtain a lethal dose. 

As to the possibility of the paris green’s not 
being sufficiently toxic, the dust was applied 
to larvae in pans with almost complete mortality 
in about two hours. A sample of the paris green 
was submitted to Dr. B. B. Ross, State Chem- 
ist, who found the specimen contained 52.36 per 
cent arsenic trioxid (As20s). 

Boyd? reported that the color of an unsatis- 
factory lot of paris green, purchased and used 
in South America, was pale green, while that 
of a satisfactory lot, purchased later and used 
successfully, was a deep emerald green in color. 
The paris green used on Lake Martin had the 
deep emerald green color. 

Notwithstanding these reports and observa- 
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tions on the quality of paris green being used, 
it was decided to compare it with the product 
from other manufacturers by actual field tests, 
records of which are given on tabulated form 
on another sheet. 


The size of the grains was tested in several 
ways. Of several samples given, the size test 
recommended by Hackett* as representing a 
satisfactory paris green, all passed completely 
through the 200-mesh sieve. Samples given the 
cylindrical tube test, as representing a satisfac- 
tory paris green as to size of particles, con- 
formed to the test. This test is quoted as fol- 
lows: 

“A rough criterion is the tendency of too fine a 
powder to clump in small masses when rotated in a 
test tube. The grains of a coarser powder will roll 
separately one over the other without agglomerating 
and in a small tube will assume a plain surface to the 
angle of rest.” 

The paris green from four manufacturers was 
also examined under the microscope. The parti- 
cles in all appeared to have considerable varia- 
tions in size. In a single sample would be 
found particles ranging in size from very fine 
to very coarse. Subjecting a sample to pro- 
longed grinding in a mortar seemed not materially 
to increase the fineness of the particles as ob- 
served under the microscope. 

One manufacturer," whose product (brand C 
given in the tabulation), is reported to have had 
wide use on such work in the past, stated that 
his paris green was ground sufficiently fine to 
pass almost entirely through a 300-mesh sieve. 

The record of a test using paris green, pass- 
ing a 130-mesh sieve and retained on a 200- 
mesh screen, is given in the tabulation of ex- 
periments. 

As to the proper characteristics of the diluent 
it might be stated that highly satisfactory re- 
sults were reported by Williams,® LePrince® and 
others through the use of paris green and soap- 
stone in the airplane distribution work at Quan- 
tico and Bamberg. However, a much greater 
per cent (minimum 25) was used in the air- 
plane work than was used on Lake Martin 
(maximum 5 per cent). 

Comparative tests were made on larvae under 
natural conditions to arrive at the pcssible dif- 
ference in effectiveness using soapstone and a 
readily sinkable carrier as kaolin or hydrated 
lime. The record is given in the tabulation of 
experiments. In 1922 Barbour and Hayne’ 
advised against the use of flowers of sulphur, 
stating that because so large a portion of it re- 
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mained floating it was ingested with the paris 
green, which was then too much diluted. 


It is difficult to determine accurately the 
amount of paris green which is applied to irreg- 
ular areas as found in field practice. However, 
judging the application on the lake by compari- 
son with the application made to measured areas 
it is estimated that the average dosage was one 
pound per acre, although some areas may not 
have received so much. 

The possibility of the paris green’s not being 
held in contact with the larvae under the condi- 
tions appeared to be chiefly influencing the re- 
sults. A review of the literature showed that 
previous applications of paris green had been 
almost exclusively in areas covered solidly with 
brush, trees and aquatic growth. The breeding 
areas in comparison on Lake Martin were more 
or less open and subject to agitation with little 
of the aquatic growth found in some old ponds 
and natural bodies of water. Again after the 
dust cloud had settled on the surface of the 
water in these more or less open areas it was 
very often blown aside by wind currents. Added 
to this was the wave action from the distributing 
boat, which undoubtedly increased the possibil- 
ity of the paris green’s being sunk or drifting 
aside before it could be ingested by the larvae. 

In an effort to obtain an answer to some of 
the possibilities considered, which were pressing, 
a series of experiments were made in the vicinity 
of Montgomery and elsewhere.'* 

A number of the tests were made on an old 
ditch near Montgomery, where heavy anopheline 
breeding was found. This ditch was located in a 
swamp and averaged some twelve feet in width. 
Water stood to a depth of about two feet. The 
water surface was unusually clean except for a 
thin rim of vegetation, leaves, and floatage along 
the edges. The flow of water was practically 
negligible. Twenty fourth-stage larvae were 
taken from the ditch about the time the tests 
were begun and identified as follows: tA. 
quadrimaculatus; 12 A. punctipennis; 7 A. cru- 
cians. 

The alkalinity of the water by the methyl 
orange test showed 12 parts per million. 


In some of the tests microscopic examina- 
tions were made on the dust films taken from 
the water’s surface. In all cases a greater or 
equal density of paris green for any given length 
of time was found in films taken from the pans 
than was found on films taken from the breeding 
areas. 


In experiment No. 11, given in the tabulation, 
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a mortality of 96 per cent resulted in the ac- 
companying pan test with only a 36 per cent 
mortality being observed in the breeding area. 
In this particular experiment dust films were 
taken at thirty minute intervals and examined 
under the microscope for paris green. The paris 
green distributed over the area sank rapidly 
with a greater percentage going down imme- 
diately following the application. On the other 
hand, the paris green on the surface of the 
water in the pans appeared undiminished after 
two hours. Only one particle of paris green per 
microscopic slide could be found in the film 
from the breeding area after this length of 
time. This observation offers an explanation 
for the usual greater mortality in the pans over 
that found in the breeding area. The influenc- 
ing factor appears to be the variable water ten- 
sion holding the particles afloat. This tension 
evidently varies with different bodies of water. 
In the successful experiments, Nos. 17, 18, 19 
and 20, practically equal densities of paris 
green particles were observed on the surface of 
the water, in the pans, and on the breeding areas 
at all intervals of time up to two hours. In 
other words, the paris green applied to these 
areas remained afloat for a sufficient length of 
time for the larvae to obtain a lethal dose. Our 
observations in these experiments indicate that 
with an increase in the density of floatage and 
growth the water tension increases with a corre- 
sponding increase in the probable effectiveness 
of paris green. 


During the tests it was noted that in some 
cases where a readily sinkable diluent was used 
as kaolin or hydrated lime, the remaining paris 
green congregated in islands or groups of parti- 
cles. This was noted particularly in test No. 
7, where 100 per cent mortality was obtained 
in the pans with only 55 per cent mortality in 
the breeding area. In test No. 19 hydrated 
lime was used with practically 100 per cent 
mortality in both the pans and breeding area. 
In this area the paris green particles appeared 
to rest where they had been uniformly deposited 
on the surface. The water was agitated pur- 
posely to break the film, but it promptly closed 
again, leaving in the end an unbroken film of 
paris green of apparently equal distribution. 

The test showed that there is quite a differ- 
ence in the bahavior of paris green particles ap- 
plied to various water surfaces. In some in- 
stances the particles sank rapidly with only a 
small per cent of the larvae obtaining a lethal 
dose. In other instances the particles collected 
in groups with incomplete larvae mortality re- 
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sulting, while in the most successful tests the 
paris green particles appeared to remain afloat 
and uniformly distributed. The latter condition 
is evidently ideal for complete larvae destruc- 
tion. 

The paris green being used on Lake Martin 
compared favorably with the products from 
three other manufacturers. No material differ- 
ence was observed in the comparative tests using 
a readily sinkable diluent dust and one that 
floats. A Root hand gun with high speed fan 
blower was used for dust distribution in the 
tests, a tabulation of which is given as follows: 

During the work, so far as is known, no harm- 
ful effects of importance resulted to man, ani- 
mal or fish. In addition to the ordinary pre- 
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(3) There developed certain areas in Lake 
Martin in 1927 where oil failed to control breed- 
ing. 

(4) Following the agreement to use paris 
green in 1928, decision was made to apply the 
dust through use of a power duster mounted on 
a boat. The machine was to be supplemented 
by knapsack hand dusters. Powdered soapstone 
was selected as a diluent after considering hy- 
drated lime, kaolin and road dust. 

(5) After preliminary trial a 5 per cent mix- 
ture of paris green was found more suitable for 
general application than a 1 per cent mixture. 

(6) Inspection following the applications of 
paris green showed that larvae mortality was not 
uniform in all places. 
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* Paris Green graded to pass 330-mesh screen and be retained on 200-mesh screen. 


+ Small first stage larvae not counted. 

x Copper Arsenate. 
simple respirators,’* which were used only when 
they were in the dust cloud. 


SUMMARY AND CONCLUSIONS 


(1) With few exceptions petroleum products 
have had successful application for control of 
anopheline larvae on impounded waters in Ala- 
bama which were impounded according to the 
State regulations. 

(2) The efficiency of oiling equipment has 
been rapidly developed since the first major oil- 
ing operations were undertaken on Lake Mitchell 
in 1923. 


made in an attempt to ascertain the reason for 
non-uniform results with the following findings: 

(a) The paris green being used on Lake Mar- 
tin was satisfactory as to chemical content of 
arsenious oxide. 


(b) The fineness of the paris green appeared 
satisfactory. It was found, however, that paris 
green retained on a 200-mesh sieve was entirely 
too coarse for larvicidal work. From our ob- 
servations it is thought that a more limiting 
specification on paris green as to coarseness 
would be that it pass almost entirely through a 
300-mesh sieve. No information was obtained 
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which might indicate a limiting size as to fine- 
ness. 

(c) Of the diluents used in the tests (kaolin, 
soapstone, hydrated lime) no one was observed 
to be distinctly superior to the others considering 
larvae mortality alone. 

(d) Due to varying influences, as wave ac- 
tion, wind currents and water tension at the 
surface, paris green is not equally effective on 
all breeding areas. 

(e) As the aquatic growth, flotage and scum 
increase in density in an area the possible ef- 
fective use of paris green also increases with a 
decrease in the possible effectiveness of use of 
petroleum as a larvicide. 

(f) The effective and economic use of paris 
green as an anopheline larvicide on large reser- 
voirs in Alabama impounded strictly under the 
regulations is limited to those areas which can- 
not be successfully handled with oil. 

As has been pointed out heretofore by other 
investigators, it is being suggested to future 
users of paris green that each lot received be 
analyzed to ascertain that it contains the mini- 
mum of 50 per cent arsenious oxide. In addi- 
tion, it should be given the pan tests on larvae 
for toxicity. Complete mortality should result 
in about two hours. However, one of the most 
important tests to be made in obtaining a true 
index of what may be expected is to apply the 
paris green to an experimental area_ entirely 
similar to the larger area to be controlled in 
the same percentages, the same amount per acre, 
and using the same diluent. 
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MALARIA CONTROL ACTIVITIES IN 
ARKANSAS, 1927-1928* 


By M. Z. Barr, 
Little Rock, Ark. 


Compared with the years 1926 and 1927, Ar- 
kansas experienced an increase in the amount 
of malaria during the past year. This state- 
ment is based on a 10 per cent increase in the 
number of deaths reported, and on the advice 
of physicians generally. 

Following the floods of 1927, with the assist- 
ance of the United States Public Health Service 
and the American Red Cross, intensive control 
measures were conducted in the rural areas af- 
fected. As a result of this work, there was no 
increase in reported malaria. It is very proba- 
ble that failure to continue this work as inten- 
sively as in 1927 resulted in the increase during 
the past year. 

The Field Director of Malaria Control has 
supervised activities in thirty-one communities 
by making regular visits throughout the season. 
Advice and assistance was also given to the of- 
ficials of nine other communities. The Director 
also assisted the full-time county health units in 
inaugurating rural work, and it is hoped that 
these units will be able to devote more time to 
malaria, as it is realized that in Arkansas ma- 
laria is largely a rural problem. 

Arkansas has been greatly aided by the work 
being done by the railroads. The St. Louis- 
Southwestern (Cotton Belt),Missouri Pacific and 
Chicago, Rock Island and Pacific systems have 
expanded their activities in the State, and 
through mosquito prevention and quinin prophy- 
laxis are greatly reducing malaria among em- 
ployes and the citizens of towns on their lines. 
The educational and publicity measures em- 
ployed by the railroads are most effective in 
helping to bring about a widespread desire for 
the elimination of this disease. Their activities 
are a real contribution to public welfare and 
exemplify a fine spirit of public service. 





*Report to National Malaria Committee (Conference 
on Malaria), meeting conjointly with Southern Medi- 
cal Association, Twenty-Second Annual Meeting, Ashe- 
ville, North Carolina, November 12-15, 1928. 
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MALARIA IN FLORIDA, 1928* 


By E. L. FIibsy, 
Jacksonville, Fla. 


This year witnessed a period of heavy rains 
and high water throughout the State for almost 
the entire Anopheles season. As a result, we 
have a marked increase in malaria in our malaria 
section, which lies west of the Suwannee River 
and east of Holmes Creek, a branch of the 
Choctawkatchee River. Failure of physicians to 
report these cases has had a pernicious effect. 
as control measures could not be instituted in 
time. Industry has been brought face to face 
once more with the fact that malaria is not an 
aid to good business. The start of an entomo- 
logical study of the fresh water mosquitoes of 
Florida has been made by the United States 
Bureau of Agriculture, Bureau of Entomology, in 
cooperation with the State Board of Health. 
The control of brackish water mosquitoes has 
been urged and a general bill will be introduced 
at the 1929 Legislature allowing boards of 
county commissioners to levy a millage for mos- 
quito control work. Interest in this work has 
been kept alive by the usual methods. There 
has been practically no interest displayed by 
the communities in our malaria section. Three 
coastal counties are doing salt marsh work at 
this time. 





MALARIA CONTROL IN GEORGIA FOR 
THE YEAR 1928* 


By T. F. ABercromsiE, M.D.,+ 
Atlanta, Ga. 


The work of malaria control in Georgia for 
the year 1928 comprised chiefly the making of 
malaria surveys, together with recommendations 
for cities, towns and communities, and of assist- 
ance rendered county health officers, investiga- 
tions of epidemics and institution of control 
measures. 


Control of hydro-electric impounded areas re- 
quired practically the whole time of one en- 
gineer. There are now in the State of Georgia 
over 100,000 acres of impounded areas for hydro- 
electric purposes, which acreage is divided be- 
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tween about thirty-six hydro-electric plants. 
Impounding of more acreage is contemplated 
during the year 1929. All of the impounded 
areas are either cleared or are in the process of 
clearing. At least three of these areas are under 
continuous oil control. The cooperation now 
being received by the State Board of Health 
from the various power companies is very grati- 
fying, and it may be stated that the time has 
arrived when power companies value the con- 
trol of impounded areas not only as an impor- 
tant health measure, but as a legal protection 
to the power companies. 

Sectional meetings have been held with 
county health officers in an effort further to pro- 
mote rural malaria control in the State. Whole- 
sale quinin distribution, drainage and screening 
is anticipated for the coming year in order that 
the rural people may be better protected against 
malaria. Malaria education is also being intro- 
duced into the schools through general public 
health education. 

The year 1928 has been an unusual year in 
amount of rainfall and the result has been an 
increase in malaria infection. Due to this fact, 
we anticipate also a high malaria rate for the 
year 1929, and every precaution is now being 
taken to keep the rate down to a minimum. 





MALARIA WORK IN KENTUCKY, 1928* 


By A. T. McCormack, M.D., 
Louisville, Ky. 


While malaria is one of our minor problems, 
it has been increasing the last two years since 
the flood. In the county in which we had the 
most malaria, we happened to have $500.00. 


We are going to have an enormous increase 
in malaria unless some steps not yet formulated 
are taken. A large number of laborers are go- 
ing to be deposited in the malaria section, a 
larger number than have ever been similarly im- 
ported. The danger to the public health from 
this population’s being suddenly dropped into 
this section is going to be tremendous. The 
roads will have to be rebuilt and re-located. An 
enormous expenditure will be called for, and the 
counties will not be able to handle it alone. It 
seems very important that our Congressmen 
from the South understand the tremendous prob- 
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lem that will confront us as these hundreds of 
thousands of laborers are transported suddenly 
into the malarial sections. 





MALARIA WORK IN LOUISIANA, 1928* 


By Oscar Dow tine, M.D., 
New Orleans, La. 


The campaign has been carried on in Louisi- 
ana on the same basis as prior to this, and I am 
sorry to report have had a slight increase in the 
number of cases of malaria since the flood. We 
endeavored to supply quinin for those who 
wanted it, and the largest amount of quinin 
went where there had been no official reports 
of malaria. 


In Shreveport we had last year a demon- 
stration of screen making at the Fair and we 
screened a large number of homes on the farms 
at a nominal price. One man had four houses 
on his place and I think there were sixteen doors 
and fifty windows to those four houses, and 
they were screened for him at a cost of less 
than $20.00. Some of the farmers of the State 
have screened the majority of the homes, and 
the prospects are that practically all of the 
homes will be screened. 


We have had a few deaths from malaria, but 
we have nothing to show that there has been 
any increase. One sanitary engineer devotes his 
entire time to this work and he helps them to 
get it started and comes back later. Of the 64 
parishes, 31 have full-time men. 





MALARIA CONTROL OPERATIONS IN 
THE STATE OF MISSISSIPPI 
DURING 1928* 


By Fe.tx J. UNpERWoop, M.D., 
Jackson, Miss. 


The major malaria problem in the State of 
Mississippi is confined to the fourteen Delta 
counties in which reside approximately 25 per 
cent of the State’s population, and among whom 
about 50 per cent of the State’s reported malaria 
cases occur each year. 

In this territory there are eleven full-time 
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health units, and in the State there are twenty- 
six such units. 

The policy of the State Board of Health is to 
include malaria control operations in the regu- 
lar county program of full-time units in those 
counties having malaria problems. 

Aid is rendered from the central organization 
through the Division of Malaria Control to all 
sections of the State. 

In Humphreys and Leflore Counties, as part 
of the program of the full-time health depart- 
ments, malaria control work was given serious 
consideration and a great deal of work done dur- 
ing the year. 

Coahoma, Bolivar and Sunflower Counties 
were grouped into a general malaria control 
unit, aid from the central office being rendered 
in working out practical programs for the three 
full-time health departments concerned. 

Control operations, began in 1922, were con- 
tinued by the full-time health unit in Yazoo 
County. 

In Hinds County, and particularly the City 
of Jackson, malaria control work was firmly es- 
tablished during 1928 as part of the county 
health department’s program. 

While all full-time health units have done 
some malaria control work, the above lists the 
outstanding projects. 

Thirteen municipalities, with an aggregate 
population of 169,000, carried on general mos- 
quito control programs during the year, and in- 
sofar as anopheline mosquitoes were controlled 
the transmission of malarial fever was affected. 

The desire of the urban population is for gen- 
eral mosquito control, and many towns through- 
out the State annually conduct such programs 
of their own initiative. 

Plantation owners having had various malaria 
control measures explained as being suitable for 
practical use on their plantations, have taken 
up the work, and in a number of such cases 
minor drainage projects have been mapped out 
for them, to be handled after the cotton crop is 
disposed of. Such work makes available addi- 
tional acreage for cultivation and reduces mate- 
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rially the local production of Anopheles mos- 
quitoes. 


Of outstanding importance are malaria con- 
trol operations which have just been started on 
a plantation group of 35,000 acres. 


Some 24,000 acres of this plantation group 
were in cultivation this year, supporting 761 
houses occupied by 2,623 colored persons. The 
immediate plan of the owners is to increase the 
number of families to 1,000, which will give a 
population of 4,000 to 4,500. 


The malaria problem has been gauged by col- 
lecting histories by a house-to-house canvass on 
the fifteen units into which the plantation is 
divided. There were obtained 1,081 colored his- 
tories for 1928, or a rate of 41.2 per cent. The 
data relating to the white population, occupying 
42 houses located largely in the town, have not at 
this time been compiled. 


Of 1,598 blood films collected from colored 
tenants, the examining to date of 769 gives a 
positive blood rate of 16.6 per cent. 


Each unit of work was separately conducted, 
and each unit of area was separately dealt with, 
histories for 1927 and 1928, age, sex, color, 
length of residence, type of dwelling, anopheline 
density, anopheline production, methods of prac- 
tical application of control measures, a 61 per 
cent blood index, were included for the malaria 
study. 


General information pertaining to excreta dis- 
posal, water supply, number of cows and milk 
consumption, garden and kind of vegetables 
raised, tuberculosis suspects, and pellagra cases 
noted, in connection with the malaria work was 
recorded at the cost of little or no additional 
time. 


All persons whose blood was found to contain 
malarial parasites were immediately placed un- 
der treatment of the plantation physician. 


A program of control embracing all of the 
known effective and practical measures, to be 
applied where they fit, has been mapped out. 

A sanitation program including the installa- 
tion of sanitary excreta disposal units was 
placed in operation immediately following the 
survey. 


This survey took about twenty-one working 
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days and was worked out and supervised by the 
Division of Malaria Control of the central or- 
ganization. 

Similar sectional surveys are being extended 
into other counties, and in these areas drainage 
of both a large and small nature is being gotten 
under way. 

Cooperation with dynamite agencies, planta- 
tion owners, drainage commissioners and city 
officials has opened the way for some extensive 
drainage this winter when vegetation is less 
dense, the soil more suitable, and labor more 
plentiful. 

While the general trend of malarial fever in 
Mississippi is downward, this year as well as 
1927 has shown an increase over the preceding 
year. 

As part of the activities of the year coopera- 
tion was rendered in connection with working 
out of a program for the control of the salt 
marsh mosquitoes in the three Mississippi Gulf 
Coast counties. This cooperation included aid 
in preparing and securing the passage of a bill 
by the 1928 Legislature entitled “An Act En- 
abling the Establishment of County Mosquito 
Control Commissions and to Define Their Pow- 
ers and Duties, and for Other Purposes” (H. B. 
1157). 

This Act was passed, and on April 23, 1928, 
was signed by the Governor. 

The original bill extended its provisions to 
all eighty-two counties, but an amendment was 
added limiting its effectiveness only to those 
counties bordering on tide water and on the 
Mississippi River. 

No distinction is made regarding the class of 
mosquitoes so it may also, as was the aim, serve 
by enabling certain counties to assess themselves 
for the control of malaria-transmitting mos- 
quitoes. 

Harrison County appropriated $20,000 under 
this Act, Hancock County appointed commis- 
sioners, and both Hancock and Jackson Coun- 
ties plan to make substantial appropriations in 
1929 to insure a general and cooperative control 
program in the three coastal counties in Missis- 
sippi. 

It is hoped that Louisiana and Alabama will 
enact similar legislation to enable Mississippi to 
extend cooperation to its neighboring states. 
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By W. S. Petty, M.D., 
Caruthersville, Mo. 


I happened to be in the southeastern part of 
Missouri, where malaria is a problem. Particu- 
larly in seven counties it is a: serious problem. 


We have been doing some screening and Mr. 
LePrince and Mr. Johnson have been helping 
us considerably in that area. 


Last year at our State Conference the health 
officers, the seven full-time men, took up most 
of the time with malaria. The other men rather 
resented the fact, but just this year near Kansas 
City and the central part of the State there 
are some impounded projects, some power sites 
and some pleasure resorts, and I was informed 
the other day they were beginning to receive 
quite a number of blood smears from that sec- 
tion. 


Doctor Stewart, State Health Commissioner, is 
very keenly interested in malaria control meas- 
ures. This year, or the next Legislature, which 
convenes in January, they hope to have some 
legislation regarding the impounding of waters 
in the State of Missouri. 





MALARIA ACTIVITIES IN NORTH 
CAROLINA* 


By Cuas. O’H. Laucutncuovuse, M.D., 
Raleigh, N. C. 


An ever-increasing demand on the State Board 
of Health by county officials, property owners 
and others interested in public health work for 
a more comprehensive plan for dealing with the 
malaria problem of the State led the members 
of the Board during 1921 to consider a means 
for accomplishing rural control with the idea 
in mind that any findings obtained during the 
initial work might be made a part of the routine 
of the health department of the State. 


As the mortality records furnished the only 
available data relating to the prevalence of ma- 
laria, and as this was found to be inadequate 
as a basis for formulating a control program, it 
was decided to undertake intensive surveys in 
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some of our eastern counties in order to deter- 
mine: first, the incidence of the disease and the 
extent to which it is a menace to the health and 
economic efficiency of the people; second, the 
possibility of controlling the disease at a cost 
within the economic reach of the average county. 


A study of the data collected during these sur- 
veys and of the morbidity statistics of the State 
indicates that malaria is of serious public health 
importance only in that group of counties about 
two in width bordering along the Atlantic Coast, 
with a higher incidence in those counties affected 
by tide water through their small streams lead- 
ing to Pamlico Sound and the Atlantic Ocean 
(see Map). 


A more careful study of the available records 
for that group of counties bordering the coast 
would lead one to believe that the mortality 
from malaria, although subject to annual fluctua- 
tion, is decidedly on the decline. This decline 
in the death rate is perhaps due largely to the 
less severe types of the disease rather than to a 
true decline in the incidence. All along the 
eastern coast of the State, where malaria is to 
be found in abundance, and where it is a men- 
ace to the health of the people, one will find 
an even climate, not too cold, for more than 
four months of the year, to prevent sporadic 
mosquito flights, and a water table nowhere 
lower than a few feet below the surface. 
The elevation of each county is only a few feet 
above sea level and a majority of counties feel 
regularly the effects of tidal waters. The soils 
range from the light deep sandy soils of the in- 
terior to the deep black pasty swamp lands near 
the coast. The low, swampy condition of al- 
most the entire eastern section of the State 
and tidal waters covering the low lands at reg- 
ular intervals offers excellent opportunities for 
the propagation of malaria-carrying mosquitoes, 
and it is in these regions that the State Board 
of Health is attempting to concentrate its efforts 
in the control of the disease. 


Since the inception of the work in 1921, which 
was in cooperation with the International Health 
Board of the Rockefeller Foundation, the or- 
ganization of the State Board of Health has em- 
braced a Division of Malaria and Mosquito Con- 
trol through which aid, both advisory and su- 
pervisory, is rendered throughout the State on 
problems pertaining to the investigation and 
control of malaria and mosquitoes. The division 
thus created seeks to organize local county 
health departments whose duty it is to carry on 
investigations and control measures wherever 
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the disease is prevalent enough to justify the 
effort and expenditure of money. While the 
primary object of the division created is nec- 
essarily the mapping out of the malaria prob- 


SOUTHERN MEDICAL JOURNAL 





















































a 
tt 

































































lssee>) 





jeeees 
<r 
\ aS 6F 
<i. 
|e ) 
e | A 
s 


| Ben 
I. 7% 
¥ 4 ms 
/ wie 
-_— 
wi 
a 
ea: 


| 
ANCE 
1 
bw 
biti 

“, / 

: pr ‘ BW. 

fH © 

a 

% 
Be wlouruie 


nt 
Vv 
off 


Hi, 
ie 
L 
‘ 

Ns 












77 





Hay wooo’ 
\ 
SON 4 


\ 
t 


4 
hay 


mac ON \ 


ca 


Se A 
er} of | aC uN Jos 
eo SF fe ‘ 
: oie Va. 8d 
9 r I 4 ‘ad « al 4 
is dé 8 
es ee ee ee ee 
< | S 3 zr . Pr | :e 
= | a | 4+ Boz 
g | 3 > Yo 
Pig) op Lee 
g! 3; 2 | Ba ls 
beh g tc ae - 
ie os et te eo zy! 
s ign, of tee ze 
2 \  w * < S- =a 
” . z 25 
HN iF | e) om 
(2 IE 7 ee f 25 
o H ‘ Fa 
: Po Fk ee 1 ee oY 
ti ae | a 
La eh] Su* al ke 
PH CA. a 
en Gee < : 
s 
ne oar <é 
ow 3 NOISE 2 <¢ 
z f~gj G { oa 4 
2737 38U o 3 33 : 
i a/e °J..9 de al? 
o is Z 
3. s (3 C6 
Vari: wo Ht] sf 
= 
geuk 8 §! 5% <F | ale 
« {ef 2 U< “ <a 
4 wf Xe 2 - z > 
re = oe 5.1 * 
5% > “ 
\ $9 \3 ré se of! 
3 \z 73 » 2 Sn] Zay_ 
ee #3 ao z°! Fels 
<3 o% 3 
28 . 
eS a 
ban 
az 
c= 
> 
23 


YEAR 1921 1922 1923 1924 1925 1926 


SWAIN 
DEATHS 172 










wr 
r 
Soray 


HEROKEE 














409 


lem in all the counties within the malaria zone 
and instructing employes of local county health 
units in measures for the control of the disease, 
there is a secondary object of even greater im- 
portance, which is the stimulation of permanent 
interest and activity in public health work in 
general and the local administration of methods 
whereby disease prevention can be carried on 
economically and on a large scale by free and 
generous support of full-time local health de- 
partments. 

In addition to rendering aid and advice to 
county health departments in the control of ru- 
ral malaria, the Division has been engaged in 
studying (a) what, if any, influence the im- 
pounding of waters may have upon the incidence 
of malaria; (b) malaria and mosquito surveys 
in urban areas; and (c) salt marsh mosquito 
problems. 

STUDIES ON IMPOUNDED WATERS 


The studies on impounded waters were con- 
ducted with a dual purpose: first, to safeguard 
communities from the hazards and accidents to 
health that have proved to be the companions 
of oversight, imprecaution, or lack of knowledge 
in the construction of ponds; second, to set 
forth facts and knowledge surrounding the im- 
pounding of water in order that power develop- 
ers and other interests might utilize them in 
clearing the flanks of a basic industry and lead 
other industries to whom they furnished power 
to recognize and aid public health projects. 

To serve these purposes, two courses were 
followed. Prior to impounding, sites were sur- 
veyed over extended periods of time to ascertain 
and record something of the prevalence of ma- 
laria and malaria-carrying mosquitoes (Anoph- 
eles quadrimaculatus). Records of past condi- 
tions, tendencies and possibilities were thus com- 
piled and rendered available to all concerned. 

Following impounding, periodic inspections of 
ponds were made. Written and photographic re- 
ports of findings were rendered, thus putting 
in the hands of those concerned definite data on 
developments and tendencies. In this manner 
it was hoped to avoid the pitfalls of oversight 
and to aid in reducing the friction of change 
and readjustment. 

SURVEYS OF URBAN AREAS 

Surveys of urban areas have been conducted 
with two aims: (a) to control disease, and (b) 
to eliminate pests. In disease transmission 
Anopheles quadrimaculatus and malaria were the 
chief concerns. However, possibilities are not 
limited here; for Aedes aegypti or Stegomyia,. 
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the carriers of dengue and yellow fever, have 
been observed in large numbers throughout the 
coastal section of the State and as far inland as 
Raleigh. Pestiferous mosquitoes are usually the 
result of poor sewage disposal and generally un- 
clean conditions which are at times permitted 
to develop. Culex quinquefasciatus and proba- 
bly at times salinarius are the concern here. 


SALT MARSH SURVEYS 


Salt marsh mosquitoes, Aedes sollicitans and 
Aedes taeniorhynchus, have attracted an increas- 
ing amount of attention, probably due in some 
measure to increasingly favorable conditions for 
their production, but primarily due to their 
standing in the way of agricultural and indus- 
trial progress. As an answer to the demand for 
attention to this problem, the State cooperated 
with the United States Public Health Service 
in conducting salt marsh surveys. 





MALARIA REPORT FOR SOUTH 
CAROLINA, 1928* 


By R. G. Hamitton, M.D., 
Columbia, S. C. 


During the first part of the year the malaria 
case rate ran about on a par with former years. 
During the latter part of the summer three se- 
vere storms each caused an overflow along the 
river valleys in the lower part of South Carolina, 
which produced enormous quantities of quads 
breeding in cotton patches and corn fields, caus- 
ing an epidemic in Clarendon, Marion and Colle- 
ton Counties. 

Immediate steps were taken for the control 
of these epidemics and good results were ob- 
tained by the use of quinin. This quinin was 
provided by the American Red Cross. Marion 
County provided $2,000 for the purchase of 
quinin and other necessary drugs for those af- 
fected with malaria in the lower part of the 
County. 

The Malarial Department has visited practi- 
cally all of the towns and cities in the State, 
getting cooperation from the city and county 
health officers in the control of breeding in their 
respective towns. 

The impounded waters of the State have been 
inspected at various times during the year and 
practically no breeding was occurring on any of 
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these projects. A continuous study was made 
during the summer of the Lake Murray area. 
Control measures have consisted in the screen- 
ing of houses, oiling, dusting and ditching. 

The State Highway Department has coope- 
rated in a wonderful manner by opening drain- 
age ditches on their rights of way, and, where 
this was impracticable, installing oil drips or 
using oil sprays. 

In the town of Bamberg the drainage system 
was practically wrecked by the falling of trees 
into the ditches and the caving of the banks. 

The funds for the malaria work in South Caro- 
lina are contributed by the International Health 
Board and the State. Doctor Ferrell kindly lent 
the State Dr. L. T. Coggeshall for work on the 
Saluda Dam project. 

During the year Mr. LePrince, of the United 
States Public Health Service, has continued his 
series of lectures to the engineering students 
of the three State colleges. These men are fu- 
ture engineers for the State Highway Depart- 
ment and other projects where knowledge of ma- 
laria prevention will be of value. Mr. Legare, 
the Chief Engineer of the State Board of 
Health, has cooperated in every way possible. 

During the year Dr. L. L. Williams, of the 
United States Public Health Service, has visited 
us several times, rendering valuable assistance in 
suggesting certain control measures in various 
sections of the State. 





PROGRESS REPORT OF MALARIA CON- 
TROL IN TENNESSEE IN 1928* 


By E. L. Bisuop, M.D., 
Nashville, Tenn. 


Both extensive and intensive study and defi- 
nition of our malaria problem in the western 
section of Tennessee are being carried out from 
Lake County as a field base. With one excep- 
tion every county in the tier bordering the 
Mississippi River now has a full-time county 
health department and both study and control 
activities are, therefore, more surely productive 
of results. 

Twenty-two cities and towns did mosquito 
control work this year. They are Memphis, 
Covington, Ripley, Halls, Dyersburg, Union 
City, Franklin, Tiptonville, Ridgely, Martin, 
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Trenton, Humboldt, Milan, Cookeville, Browns- 
ville, Dresden, Jackson, Cowan, Murfreesboro, 
Chattanooga, and Greenfield. 

Memphis was the largest city doing anti-mos- 
quito work. Thousands of gallons of waste oil 
from filling stations were used and bayous and 
ditches throughout the city were trimmed free 
of grass and weeds and oiled regularly. Mem- 
phis was without the service of a full-time sani- 
tary engineer this year and a sanitary engineer 
from the State Health Department was detailed 
to give consultant service throughout the sea- 
son. 


Activities in other cities and towns consisted 
mainly of oiling, clearing, and ditching of 
streams. Preliminary surveys, estimates of cost 
where needed, and inspection trips during the 
mosquito breeding season were included in the 
services of the State Department of Health. 


Tennessee had two impounded water prob- 
lems during the year. The Tennessee Electric 
Power Company did paris green dusting over 
one of its large backwaters that could not be 
otherwise satisfactorily controlled at this time. 
The City of Cookeville carried on control work 
at the Falling Water River reservoir. A partial 
break in this dam which lowered the water level 
about six feet materially improved the shore line 
for mosquito control, as it left no vegetation 
whatever in the water. The dam is being rebuilt 
and raised. In Lauderdale County fifty-four 
homes on a single large plantation were screened 
for study and demonstration purposes. Paris 
green dusting was also done on this plantation 
to control qguadrimaculatus breeding over one 
small and one very large marshy area near the 
homes. 


In Lake County a county-wide screening pro- 
gram was inaugurated early in the year. Lake 
County has the highest malaria rate of any 
county in the State. It borders the Mississippi 
River on the west and Reelfoot Lake on the 
east, and is traversed by several bayous. Mos- 
quito proofing is being done this winter. 


A total of 2,152 doors were made this year 
for 880 homes in Lake County. Last year 165 
homes were screened, making a total of 1,405 
homes in Lake County screened to date, or 59.7 
per cent. This does not include a large number 
of homes that were screened as a result of the 
campaign by the owners themselves. 
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MALARIA CONTROL IN VIRGINIA* 


By H. G. Grant, M.D., 
Richmond, Va. 


In thirty-one unorganized counties educa- 
tional work has been carried out through the 
schools; pamphlets giving the theory of malaria 
transmission and dealing with practical methods 
of control have been distributed to the homes. 
In our organized counties education and control 
has been carried out where deemed necessary. 


In the ten organized counties in Tidewater, 
Virginia, with a total population of, roughly, 
one quarter of a million, there were four deaths 
from malaria reported in 1927, and up until 
the time of writing, no deaths in 1928. The 
number of cases reported from this group of 
counties has been exceptionally low; in 1927 
only 188 cases were reported, and up until the 
time of writing in 1928, 126 cases. It is prob- 
ably true that the number of cases reported is 
far too low, and if anything the number of 
deaths is too high. 


In Northampton County, in Cumberland 
County and in Southampton County control has 
been effected by the use of paris green dust. In 
Nansemond County and in Isle of Wight County 
control has been carried out by fluctuation of 
water level, by drainage and by screening. 
Drainage and regular oiling has been carried 
out in Greensville County. Pest control has 
been effected by drainage and the use of oil at 
Virginia Beach in Princess Anne County, Tappa- 
hannock, Suffolk and in Orange County. 


A check-up on our reporting system by the 
thick film method of blood examination is at 
present being conducted in cooperation with the 
United States Public Health Service. School 
children are being examined in parts of the 
State where we know malaria had previously 
been prevalent. It is expected that we shall 
make about 10,000 examinations and in this 
way get an accurate estimate of the present 
status of malaria. 





*Report to National Malaria Committee (Conference 
on Malaria), meeting conjointly with Southern Medical 
Association, Fwenty-Second Annual Meeting, Ashe- 
ville, North Carolina, November 12-15, 1928. 
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EFFECTS OF ARTIFICIAL RIPENING AND 
BLEACHING OF VEGETABLES 
AND FRUITS 


Ethylene has been used commercially to 
some extent for the last three years for hasten- 
ing the ripening of fruits and vegetables, the 
public taste for fresh vegetables out of season 
being largely responsible. The process cer- 
tainly has an artificial sound, and one would 
feel that some traces of the effect of ethylene 
ripening would be apparent in the food value 
of the fruits themselves. 


Ethylene, a highly combustible gas, was first 
considered as an anesthetic for human beings 
because of its effect inclosing carnations.’ In 
the very small quantities used by fruit growers 
it causes an increase in the respiratory rate and 
“acts as a stimulus to the normal oxidative 
processes in the fruit.” It can act as a cata- 
lyzer, converting pure dry starch to reducing 
sugars in the absence of the enzyme amylase. 
The conversion is obtained also if a starch solu- 
tion is saturated with ethylene and allowed to 
stand.* It is of course known that in the nat- 
ural ripening of fruits, stored starch is converted 
to sugar. 





1. Editorial, Physiologic Effects of Ethylene. JOUR- 
NAL, 21:782, 1928. 

2. Rea, H. E., and Mullinix, R. D.:. Jour. Amer. 
Chem. Soc., 49:2116, 1927. Quoted by 3. 
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Tomatoes for market purposes are commonly 
subjected to this treatment. Some gratitude is 
due House, Nelson, and Haber,’ of the Iowa 
Agricultural Experiment Station, for investigat- 
ing the vitamin content of these tomatoes and 
comparing it with that of tomatoes ripened un- 
der other conditions. Four different batches of 
tomatoes were compared: green tomatoes, toma- 
toes picked green and ripened in laboratory 
air; those ripened in the presence of ethylene 
air; and a fourth group which was allowed to 
ripen thoroughly on the vine. The tests were 
made in the usual way, by feeding the toma- 
toes to small animals on a diet deficient in the 
vitamin in question, and determining the cura- 
tive or protective effect. 


The four lots of tomatoes were equal in vita- 
min B content. The A content was greater in 
ripe than in green tomatoes, no matter how the 
ripening was secured. Vitamin C was found 
to be almost entirely absent from green toma- 
toes. The air ripened and ethylene ripened con- 
tained approximately equal amounts; but those 
ripened on the vine were very much superior in 
vitamin C. 

It was concluded that the commercial method 
of ripening tomatoes in an ethylene air mixture 
produces a fruit as rich in vitamins A, B and 
C as is the fruit picked green and allowed to 
ripen in the air. The best fruit is that which 
ripens on the vine. 


Another artificial custom or method of tam- 
pering with natural products which is common 
under present day market conditions, is that 
of bleaching lettuce, celery and asparagus, be- 
cause the bleached vegetables have a readier sale 
than the green. It has been rather definitely 
shown that the vitamin A of lettuce is asso- 
ciated with its green leaves and is almost en- 
tirely absent from the white portions. Vitamin 
A tends in general to occur with the green parts 
of plant tissue. Crest and Dye, of Michigan 
State College, have made studies of the vitamin 
A of green, bleached, and canned asparagus. 
Green asparagus, even if canned, was found to 
be a good source of vitamin A, but large quan- 
tities of bleached asparagus failed to protect 





3. House, M. C., Nelson, P. M., and Haber, E. S.: 
Vitamin A, B and C Content of Artificially versus 
Naturally Ripened Tomatoes. Jour. Biol. Chem., 81: 
495, Mar. 1929. 

4. Crest, J. W., and Dye, M.: Association of Vitamin 
A with Greenness in Plant Tissue. Vitamin A Con- 
bert of Asparagus. Jour. Biol. Chem., 81:525, Mar. 
1929. 
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rats on an A-deficient diet. Green asparagus, 
either fresh raw, fresh cooked, or canned, 0.1 
gram per day per animal, contained enough 
vitamin A to promote growth and health. 

It was observed that in the etiolated parts 
of asparagus there is a large accumulation of 
the protein building stones, amino and amido 
compounds, which were not promptly synthe- 
tized into the plant proteins. In high concen- 
tration these intermediate compounds are un- 
favorable to animal metabolism. The vitamin 
A poverty was thus perhaps not the only ob- 
jectionable feature of the bleached asparagus. 
The green asparagus had less water and iron 
than the bleached, but was richer in ash. It 
had more nitrogen, sulfur, calcium, phosphorus, 
and possibly manganese, than the bleached. 

From the asparagus and tomato experi- 
ments, then, one may conclude that the plant 
is best suited for food if it is ripened on the 
vine, and if it is allowed to green naturally. 
It is sometimes difficult to procure vegetables 
of this high nutritive value in the market. 

The physician, particularly the pediatrician, 
may find it advisable to prescribe for his pa- 
tients a home garden, where lettuce may be 
greened and tomatoes ripened on the vine. This 
would not actually be beyond the reach of 
the average individual in the still uncrowded 
South. But more simply, public demand will 
eventually change the market supply. 





MALARIA IN THE LAST TWO YEARS 


The summer of 1926 saw the end of a steady 
and long-continued decrease in the malaria rate 
in the Southern states. The next season re- 
vealed a moderate increase, which became 
marked in 1928. The increasing rate has been 
accompanied by a more severe form of malaria 
than has been seen for a number of years. 
Some black water fever has appeared in a few 
sections, much hematuric fever in others, and 
the death rate from this disease has become 
alarming in some states. 

In ten of the twelve most malarious states, 
a definite increase has been recorded from 1926 
through 1928, worse in 1928. In these ten 
states, the rise has been moderate in five and 
severe in the other five. In Georgia, the death 
rate for malaria in 1928 increased to 80 per 
cent more than the rate in 1927.° 





5. Williams, L. L., Medical Officer in Charge, F. I. 
Malaria, U.S.P.H.S.: Personal communication. 
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Acute epidemics have been investigated in 
South Carolina, Georgia, and Florida. Black 
water fever has been seen in two of these states 
and hematuric and cerebral forms in four states. 
Blood indices have shown infection rates of 
30, 40 and over 50 per cent in certain areas of 
three states.® 


The problem of malaria is now but slightly 
urban; it is almost wholly rural, since most of 
the cities and towns have obtained mosquito con- 
trol by means of drainage and larvicides, meas- 
ures formerly of too great cost for extensive 
rural application. The farm tenant has always 
been the chief sufferer from the disease, and the 
recent rise of malaria with its increased severity 
has in many areas placed on him a well-nigh in- 
superable burden. Except in the recently inun- 
dated areas no concerted effort has been made 
to control this easily controllable disease on a 
county-wide scale. The farmer produces the 
raw materials for the Country, and upon him 
as upon an inverted pyramid rests the prosperity 
of the Nation. Where his health is poor and 
consequently production low, there is no in- 
ducement for the development of new enter- 
prise. 

Control of malaria is the first step toward 
farm relief in the South, and control is not only 
possible but is simple, since recent developments 
have brought relief from malaria within eco- 
nomic reach of the rural inhabitant. It has 
been demonstrated that there is no such thing 
as an unscreenable house. Any shack can be 
mosquito-proofed for less than $10.00. A county 
malaria control commission can, with a revolv- 
ing fund of $1,000.00, screen an entire county. 
Cheaper methods of paris green application per- 
mit any health department or control commis- 
sion to dust all or nearly all breeding areas in 
an average county, within a cost that is reason- 
able. An educational campaign to induce suf- 
ferers to use quinin adequately would greatly 
lessen the amount of malaria and is an inval- 
uable adjunct to any method of control. 


Industry looks towards the South and South- 
west for new and better locations, but indus- 
tries demand a healthful environment and are 
repelled by a high malaria rate. State health 
departments have received many inquiries con- 
cerning malaria conditions at proposed sites for 
new factories. In at least one case a site was 
rejected because the malaria rate was high and 
no steps were being taken to reduce it. 


No permanent rural control campaign has 
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been successful without the presence and active 
direction of a county health department, or at 
least an active malaria control committee. This 
has been essential to success. When all rural 
Southern sections have adequate health service, 
and when malaria control measures are better 
known among the farmers, malaria will be ex- 
terminated, a condition to be looked forward 
to in the near future. 





LIVER EXTRACTS IN PERNICIOUS 
ANEMIA 


The treatment of pernicious anemia by liver 
feeding, which seemed at first blush to be a 
scientific discovery proceeding from most or- 
derly animal investigations, appears, viewed from 
another angle, to be more nearly a lucky chance 
from the trial and error school. It upholds 
again the worth of carefully conducted empiri- 
cal studies. Science and humanity can benefit 
greatly by accurate observation of phenomena 
which they may never be able to explain. 


In the evolution of the present treatment of 
human pernicious anemia, Whipple and Rob- 
scheit-Robbins® over a number of years made 
healthy dogs anemic by bleeding, and determined 
their rate of hemoglobin regeneration on differ- 
ent diets. They observed great variations in 
the rate, depending upon what the dogs ate, and 
concluded that the rate of hemoglobin regenera- 
tion was almost wholly a function of the feeding. 
Whole liver was found to have so powerful a 
stimulating effect on the blood-forming organs 
of the dogs that they suggested its trial in hu- 
man anemias. Thus the idea developed of the 
importance of diet in anemia, and of the re- 
quirement of specific organic materials such as 
liver, rather than an inorganic metal such as 
iron. 


Minot, Fitz, Murphy and Monroe’ were led 


by these suggestions to treat human pernicious 
anemia, a wholly different condition from the 





6. Whipple, G. H. M., and Robscheit-Robbins, F. S.: 
Blood. Regeneration in Severe Anemia. Amer. Jour. 


Phys., 72:395, 1925. 
Ibid., p. 408, 419, 431. Ibid., 79: pp. 260, 


STi, 380, 


Jan., 1927. 

7. Minot, G. R., Fitz, R., Murphy, W. P., and Mon- 
roe, R. D.: Observations on Patients with Pernicious 
Anemia Partaking of a Special Diet. 
1861, 1926. 


J.A.M.A., 86: 
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dog anemia, by feeding large quantities of beef 
or calf liver, and, to the surprise of the medical 
profession, this hitherto incurable disease re- 
sponded very promptly to the treatment. Cases 
in severe relapse were rapidly improved by it. 
Yet liver feeding was usually ineffective in sec- 
ondary anemias, which more closely resemble the 
dog anemia which first suggested its trial.§ 

In the last two or three years amplification 
of these facts has proceeded in several direc- 
tions. Whipple and Robscheit-Robbins have 
continued working with the dog technic elab- 
orately developed by them. They have investi- 
gated the effects of various other foods, of ashes 
of liver or fruits, salts and liver extracts upon 
hemoglobin regeneration of the dog. The ash 
of liver and of apricots was found stimulating.® 


In Wisconsin, the effect of certain foods and 
minerals upon a dietetic anemia of small ani- 
mals has been studied, and copper salts were 
noted to be of importance in this condition. The 
liver extract of the Harvard committee and its 
ash were also effective.'? 


The purification of the actual substance or 
substances in liver which bring about the im- 
provement in the blood picture of pernicious 
anemia can be accomplished only by trying dif- 
ferent liver fractions, or portions of liver, on 
human cases. This phase of the work is lim- 
ited, therefore, to those who have a large clin- 
ical material at hand. By cooperation of the 
Harvard University laboratories, where the liver 
could be subjected to careful analysis and frac- 
tionation, with the Peter Bent Brigham and 
Massachusetts General Hospitals, where abun- 
dant clinical material was available, consider- 
able purification of the active principle has been 
obtained.’! It was necessary to try each fraction 
prepared upon patients in relapse and observe 





8. Minot, G. R., 
Liver in the Treatment of Pernicious Anemia. 
M.A., 89:759, 1927. 

9. Robscheit-Robbins, F. S., Elden, C. A., and Whip- 
ple, G. H.: Inorganic and Organic Diet Factors in 
Hemoglobin Regeneration During Simple, Severe, Sec- 
ondary Anemia in Dogs. Amer. Jour. Phys., 85:402, 
1928. 

10. Hart, E. B., Steenback, H., Waddell, J., and Elve- 
: Iron in Nutrition. Jour. Biol. Chem., 77: 


and Murphy, W. P.: A Diet Rich in 
J.A. 


792, 1928. 

Also, Waddell, J., Steenback, H., Elvehem, C. A., 
and Hart, E. B.: Iron in Nutrition. Jour. Biol. Chem., 
77:769, 1928. 

11. Cohn, E. J., Minot, G. R., Allis, G. A., and Salter, 
W. T.: Nature of the Material in Liver Effective in 
Pernicious Anémia. Jour. Biol. Chem., 77:325, 1928. 
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its effect on the blood picture. An active ex- 
tract was found somewhat quantitatively to 
stimulate the production of reticulocytes so that 
they might rise to a very large figure during 
the first five to ten days of feednig. There- 
after their number decreases and the number 
of mature erythrocytes steadily rises. The ef- 
ficacy of an extract could be estimated to some 
degree in the first ten days of feeding. An ex- 
tract apparently as potent as the original liver 
has been obtained, of which 0.6 grams per day 
produces pronounced response of the reticulo- 
cytes of pernicious anemia patients. The most 
potent extract reported was apparently free 
from vitamins A, B, C, D or E. It was soluble 
in water, insoluble in ether, free of iron, pro- 
tein, carbohydrate and lipoids. It appeared to 
be either a nitrogenous base or a polypeptide. 
It was reported by Dr. Florence Sabin to have 
a stimulating effect on the growth of immature 
red blood cells of the chick embryo. This is 
undoubtedly a very significant biological re- 
sponse. 


The potent extract of the Harvard workers 
was found by Sperry, Elden, Robscheit-Robbins 
and Whipple’ to be relatively inert for their dogs 
made anemic by bleeding. ‘These workers also 
prepared large numbers of liver fractions for test- 
ing on their dogs, and it appeared to them that 
almost any method of fractionation destroyed 
some of the liver’s potency. Practically all frac- 
tions and residues contained materials which the 
anemic dog was able to utilize to form new red 
blood cells and hemoglobin, quite contrary to the 
results of the Harvard workers with pernicious 
anemia. A number of factors both organic and 
inorganic seemed to them to be concerned in the 
liver effect in simple experimental anemia due 
to bleeding. 


The physician is happy to have a successful 
treatment for a grave disease, whatever its ex- 
planation. Careful observation of the results 
of liver feeding in human cases should be prac- 
tised by all who use the method; for anyone may 
record facts which can eventually throw impor- 
tant light upon the chemical and biological fac- 
tors involved. 





12. Sperry, W. M., Elden, C. A., Robscheit-Robbins, 
F. S., and Whipple, G. H.: Blood Regeneration in Se- 
vere Anemia: Liver Fractions and Potent Factors. 
Jour. Biol. Chem., 81:251, Feb., 1929. 
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Miami--- Where We Meet 


BIG GAME FISHING* 


One of the most exciting sports is big game fishing 
in the Gulf stream off Miami. There is more con- 
tinuous thrill in it than in hunting big game animals. 
You may battle with a leaping fish for hours before 
you finally tire the powerful agile body enough to 
capture it. 

It is a poor man’s as well as a rich man’s sport. 
There are no keep off signs on the ocean. Game fish 
can be caught from a sail boat, row boat, and many 
of them even from the shore or the pier. 

There are fish weighing from 50 to 5,000 pounds 
that will carry a line through wild dashes, circles and 
leaps, covering a circuitous 500 yards to 50 miles 
before the kill. Some of them are less known than 
the almost extinct okapi of the Congo jungles. Only 
those who have seen the real colors of these glistening, 
shimmering monsters as they are first taken from the 
water before the nervous reaction of death has 
changed their colors can appreciate what it means to 
land one. 

The greatest game fish of the semi-tropical ocean 
are the free swimming fish that seek their prey on or 
near the surface. They must be fast enough to catch 
their prey even when the latter are not in schools. 
They are attracted by the moving bait at a long dis- 
tance and are much more agile and powerful than 
reef or bottom fishes. 

Some of these free swimmers may come thousands 
of miles to the spot at which they are caught. A 
baby sailfish has never been caught in Florida. Science 
has not yet ascertained its breeding place. The sailfish 
cruises in the Gulf stream near Miami and is caught 
all along the southeast coast of Florida. 

The average person knows less about the game fish 
of the semi-tropic seas than about the dinosaur. There 
are many species of leaping, fighting fish in the Gulf 
stream and along the Florida reefs and keys. The 
American Museum of Natural History has hung upon 
its walls mounted specimens of some of the sportiest 
water fish found along the Florida coast. In doing so 
it has paid tribute to a big game resource that seems 
to be as plentiful one year as the next. 

The tarpon is the cleverest big game fish in throwing 
the hook and runs in size to 215 pounds. 

Amberjack is a powerful, heavy-shouldered, hard- 
mouthed fish weighing up to 100 pounds, often a hard 
fighter and the most inquisitive of all big game fish. 
If you can catch one of a school the others will come 
up to see what is the matter. 

King fish is of the mackerel group, almost as speedy 
as the sailfish; a magnificant fighter and leaper, with 
a grip like a bulldog when the hook is set in his 
mouth. They weigh up to 100 pounds, but 40 pounds 
is a big specimen. 

Then there are members of the grouper family. Some 
of this group run up to 500 pounds. For the most 
part they are a stodgy, solid fish, but some of the 
smaller ones, like the Nassau grouper, will sometimes 
take to the air and put up a thrilling sporty fight. 





*By Hamilton M. Wright, Director, Department of 
Publicity, City of Miami. 
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There are blue fish, crevalie, Spanish mackerel, bonito, 
hermit, snappers and scores of others. No one knows 
what he may catch. Fishermen last spring landed a 
whale shark weighing five tons after a twenty-four-hour 
fight. 

Probably the “smartest” fish of all, if you can call a 
fish “smart,” is the gray snapper. 


Dr. Langley, of Goucher College, Baltimore, experi- 
menting at the Carnegie Biological Laboratory on Log- 
gerhead Key, found that gray snappers would learn 
that an artificially colored minnow was good to eat 
more quickly than any other fish. 


The tarpon is so well known that a description of 
this superb member of the herring group is unneces- 
sary. He has more ways of ridding himself of the 
hook than has any other big game fish. He will leap 
free of the water, distend his gills, and shake his great 
head from side to side, with huge mouth agape. 
Sometimes he will throw the hook from his mouth for a 
distance of 50 feet. 


The silver flashing barracuda, most voracious fish 
in the seas, which sometimes reaches 10 feet in length, 
makes a splendid game fish when caught on light 
tackle. Last spring in one day my largest one weighed 
over 24 pounds. He threw himself fully four feet 
above the surface when first hooked. The barracuda 
will often bite in two other fish that are on the line. 
The barracuda is armed with huge canine teeth an inch 
long and literally chops large hunks of flesh out of 
its victim. It will rush at any moving object and can 


be often lured right up to the stern of a boat by a 
white rag trailed on a fish line. 


The sailfish, swiftest swimming game fish, has a 
speed of from 60 to 70 miles an hour, can leap over 
40 feet of water, “walk the water” for 50 feet or more, 
more than eight 


and reaches feet in length. Sport- 





(Photo Hamilton Wright.) 
A DAY’S CATCH IN THE GULF STREAM OFF MIAMI 





An entire school of dolphin, game, hard fighting small 
fish, was brought in by one angler during an afternoon in 
the Gulf stream. The dolphin is considered one of the best 
fighters of the small fish and a catch of this size can be 
classed as a good day’s work and sport for any angler. 


iest of free swimming game fish is this magnifi- 
cent leaper of the Gulf stream, scientifically described 
as istiophorus nigricans. He occupies a place in 


the great group of mackerel-like fishes and, like the 
sword fish, disables his prey by slashing it with his 
long, bony beak. 


No one knows the purpose of the 
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enormous frilled fin upon his back. It is probably to 
steady him in his lightning swift rushes. 

George G. Schutt, of Long Key, an authority, be- 
lieves him to be the fastest game fish. When hooked 
he will put up the most thrilling battle in the world. 
He has been known to hurl his huge eight-foot body 
clear of the water twenty-seven times. He shakes his 
head in angered terror as he tries vainly to cast the 











(Photo Hamilton Wright.) 


HARD-FIGHTING SAILFISH MAKING A SPECTACULAR 
LEAP OFF MIAMI 


The courageous sailfish, one of the hardest deep sea fight- 
ers in tropical waters, is among the spectacular game fish 
of this section. It can leap and plunge and hurtle its body 
30 feet clear of the water after it is hooked. Photo shows 
the sailfish coming up for its first leap of the flight. The 
camera was timed perfectly to get this beautiful specimen 
off Miami in the Gulf stream. 


hook from his mouth, lashing the water into foam. 
The strangest sight is to behold a hooked sailfish “walk 
the water,” as with body almost erect and only his tail 
in the water he forces himself over the surface to a 
distance from 40 to 150 feet. One can imagine the 
terrific velocity of this long, heavy body charging 
through the water at better than a mile a minute. 

Bone fish is a silver-hued, ebony-eyed fish of the 
herring tribe, and the sportiest fish of his size. He is 
shy and hard to hook, as his mouth, tongue and palate 
are covered with teeth. The record bone fish caught 
weighed over 14 pounds. He is a white-green ghost 
with ebony eyes, who will grab a hook and rush like 
a streak of lightning 500 feet in a straight line in 
shallows not more than 18 inches deep. The bone fish 
is the strangest, most elusive fish. The average bone 
fish weighs from three to seven pounds. 

Big game fish have more surprising tricks than wild 
animals. You never know what they are going to do. 
Take the amberjack, a huge humped, amber-hued, hard- 
mouthed fellow weighing all the way up to 100 pounds. 
You never know whether he is going to come in easy, 
like a numbskull, or rush towards your boat like a 
flash and cut the line on the propeller. 


If you are fishing from a wharf, he may head for 
the piles and snarl your line half a dozen times before 
he breaks it. I know a good sportsman in Florida 


(Continued on page 34) 
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INTRODUCING 
THE BARD- PARKER 
STERILIZING CONTAINER 





The Bard-Parker Sterilizing Container Capacity: Eight Bard-Parker Knives 


for hospital and office use is especially with blades attached and space for 
designed for the sterilization of Bard- extra blades. 
Parker Knives. Efficiency: The trays may be lifted out 


of the container and set on top to 
drain. Knives are ready for use with- 
out rehandling. 


Material: Monel metal which possesses 
long life and is easily cleaned. 


Construction: Two removable trays Price: Container with two trays (rot in- 
with racks for handles and blades. cluding knives) $10.00. 


PARKER, WHITE & HEYL. Inc. 
369 Lexington Avenue, New York,N.Y. 





PARKER, WHITE & HEYL, INC. 

369 Lexington Avenue, Dr. : 

New York, Nn. Y. Address... 

Please send me circular giving full particulars City ; State 
about the Bard-Parker Sterilizing Container, also e i 
Bard-Parker formaldehyde Germicide. Hos pital 
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The Call 
of the West is a 
Call to Sunshine 
and Health .. . 


El Paso Climate Data 


El Paso is 800 miles west of the Gulf of Mex- 
ico, 800 miles east of the Pacific. It is farther 
west than Denver and Santa Fe, farther south 
than San Diego, far north of New Orleans. 
Altitude 3,762 feet—just enough to be mildly 
stimulating, not enough to cause undue strain 
on the heart or difficulty of respiration. 
Average annual rainfall 9.39 inches, most of 
it in July and August. 

Average relative humidity 37%, as low as for 
any station where weather records are kept. 
Average 331 sunshiny days a year, 82 hours 
of sunshine, average, of every 100 hours the 
sun can shine. 

Mean annual temperature 63.5 degrees. Winters 
mild and open, temperature lower than_ 25 
degrees extremely rare. Snow very rare. Fogs 
and blizzards unknown. Summers are cooled 
by mountain breezes and refreshing showers, 
On account of altitude, summer nights are de- 
lightful. 


Have Your Secretary Mail This Coupon TODAY! 


ib 
El Faso » 


318 Chamber of Commerce Building 


Please send me your two free booklets, ‘‘Filling the Sunshine Pre- 
scription”? and ‘El Paso, in the Land of Better Living.” 
ee ee 


Address a 
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who saw a little group of big amberjacks and barra- 
cuda hanging like wolves on the edges of a school of 
mackerel. He cast his line near a huge amberjack. 
The water was very clear at about a depth of ten 
feet, and he could see the jack plainly from the 
wharf. An amberjack took hook, line and sinker, as 
the saying is, and he made the 60 to 80 feet to the 
wharf like a flash. Then the line went slack. The 
amberjack had cut it on the barnacles on the piers. 

Soon after, the same fish was again seen in almost 
the same spot as before. Again the bait was cast and 
grabbed, but with the same result. The line was 
snarled and cut by the wily fish. 


In the clear waters of the Florida keys you can of- 
ten see myriads of fish. It is a tropical aquarium. 
The great game fish prey upon the smaller fry. Unlike 
half-domesticated game fish on reserves, the game 
fish of the semi-tropical seas never reach a stage of 
immunity that softens their fiber or vigor or diminishes 
their speed. Ceaselessly they prey and are preyed upon. 

A sick or badly disabled fish undoubtedly is soon 
dispatched by other marauders of the deep. Fish seem 
to know when their victims are disabled. Even the 
swiftest fish are attacked by barracuda, sharks, por- 
poises and drag fish when they are on the line. Fish 
will attack wounded live bait on the line when they 
will not bother to pursue small fish of the same spe- 
cies. 

Even making allowance for the individual equation 
in fighting qualities of fish of the same species, the 
sportsman is always sure of a battle royal with any of 
the principal great semi-tropical salt water game fish. 
The contest is the thing, and the tendency among 
amateur fishermen for some years has been toward con- 
stantly lighter tackle. 





Book Reviews 





Pneumonia. By Frederick Taylor Lord, A.B., M.D., 
Visiting Physician, Massachusetts General Hospital. 
84 pages. Cambridge: Harvard University Press, 1929. 
As a presentation of this subject for the layman, the 

manual is complete. It is unfortunate that the author 

takes such an optimistic attitude toward the treatment 
of pneumonia by Felton’s antibody solution, because 
this work is still far from proven. 





SOUTHERN MEDICAL NEWS—Turn to page 36. 


WATAUGA SANITARIUM 


Ridgetop, Tenn. 





Cottage sanitarium for the treatment 
of tuberculosis. 

Location ideal, 
Rates reasonable. 


elevation 1000 feet. 


Illustrated booklet on application 
DR. W. S. RUDE, Medical Director 
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“When You and I Work Together— 
We Get There” 


When the general practitioner refers a patient 
to a roentgenologist, he must not expect a 
demonstration of expert crystal gazing. The 
proper interpretation of an x-ray negative re- 
quires a knowledge of the case history. 


~@- 


While it is true that some conditions are un- 
mistakably shown by the x-ray, there are 
many which can be intelligently diagnosed 
only by a thorough consideration of both the 
case history and the x-ray. The doctor and 
the roentgenologist should work together; 
this assures the greatest benefits from the 
x-ray examination. 





To neglect this easy step is to thwart the pur- 
poses in view when the x-ray was made. 
X-rays are not made to become alibis but to 
yield information—and all the information 
possible. No physician ever has too much in- 
formation about his patient. 


—@- 


And so we return to the fundamentals of real 
roentgenology — proper exposure and process- 
ing technic, competent interpretation and an 
able recording material of dependable uni- 
formity. Eastman Dupli-Tized X-ray Films, 
Contrast and Super-Speed, are able and de- 
pendably uniform. 


Are you getting “‘X-ray Bulletin and Clinical 
Photography’’? If not, send in the coupon below. 


Eastman Kodak Company, Medical Division, 347 State Street, Rochester, N. Y. 


Gentlemen: 


Please send me without obligation “X-ray Bulletin and Clinical Photography.” 
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Now 


An Attractive Sunshine Lamp 
By Britesun 


HIS newest addition to the Britesun line 
carries a popular price and is expected to 
enjoy a large sale throughout America. It 
is the kind of lamp which discriminating phy- 
sicians can safely prescribe for their patients 
for home use. 
Some of the outstanding advantages of this 
newest addition to the Britesun family are as 
follows: 


1. Automatic twin-arc (four carbons). 

2. Automatic cut-off—giving eight minute burning 
periods. 

3. The lamp operates at 12 amperes, assuring maxi- 
mum therapeutic efficiency. 

4. Burns 8 millimeter, 12 inch carbons doubling total 
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burning life of 6” carbon « 
Has full sized removable screen with ash. tray. 

6. Has no springs or coils to weaken or burn out. 
This new lamp has the elements of beauty, durability 
and efficiency which have made Britesun lamps so 
popular with physicians, specialists and hospitals 
throughout the nation. It is not a cheaply constructed 
lamp for temporary use, despite the fact that the price 
is so reasonable. It is safe, handsome and easy to 
operate. 


Full description on request 


A66—Table Model, $42.50 


A67—Floor Stand Model $57.50 
— 
S BRITESUN, INC. Z 


@LTRA VIOLET ~ RADIANT THERAPY ~INFRA RED 
3735-39 Belmont Avenue, Chicago 
Authorized Distributors in All Leading Cities 
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DR. WILLIAM LeROY DUNN, VICE-PRESIDENT— 
IN MEMORIAM. A CORRECTION 


A misstatement in the obituary of the late Dr. Wil- 
liam LeRoy Dunn, of Asheville, Vice-President of 
the Association last year, which appeared in this 
column of the August (1928) issue of the JOURNAL, 
has been brought to our attention. It was stated that 
he came to Asheville because he had contracted pul- 
monary tuberculosis. A letter from Dr. C. w. 
Colby, of Asheville, Doctor Dunn’s associate in prac- 
tice, gives the following information: ‘‘Doctor Dunn 
never at any time in his life had tuberculosis, nor 
had any member of his staff. The owner of the 
Winyah Sanatorium in Asheville induced Dr. Arnold 
Klebs, some years ago, to come to this Country to 
have his anti-phthisin manufactured at the Winyah 
laboratory, but as neither Doctor von Ruck nor Doc- 
tor Klebs were laboratory men, it was necessary for 
them to get somebody to do this work. On account 
of Doctor Dunn’s ability as a biological chemist, an 
offer was made him, while he was living in Illinois, 
of a salary which induced him to come to Asheville 
to make the anti-phthisin for Doctor von Ruck and 
Doctor Klebs. The anti-phthisin was a failure. How- 
ever, Doctor Dunn continued in Asheville in his re- 
— work upon the chemistry of the tubercle bacil- 
us.”’ 


The JOURNAL is glad to correct an error on this 
subject which may have done an injustice to the 
memory of a distinguished member of the Association 
or to his family. 





AMERICAN COLLEGE OF PHYSICIANS’ MEETING 


The American College of Physicians will hold its 
Thirteenth Annual Clinical Session in Boston April 8- 
12. Dr. Charles F. Martin, Dean of the Faculty of 
Medicine, McGill University, is President of the Col- 
lege this year, and Dr. John H. Musser, Professor 
of Medicine at Tulane University Medical School, is 
President-elect and will be inducted to the Presidency 
toward the end of the Boston meeting. Programs and 
details concerning reduced fares, admission, etc., may 
be secured from the Executive Secretary, E. R. Love- 
land, 133-135 South Thirty-sixth Street, Philadelphia, 
Pennsylvania. 


—_— 


ALABAMA 


Among the organizations to meet during the annual 
session of the Medical Association of the State of 
Alabama are: the Alabama State Association of Rail- 
road Surgeons will meet on the evening of April 16; 
the Alabama Hospital Association on the evening of 
April 17; the eye, ear, nose and throat specialists on 
the evening of April 17 for their annual dinner and 
conference; the alumni of the Medical Department of 
the University of Alabama on April 17 at 8:00 p. m. 
for a banquet, followed by a public meeting. One of 
the features of the alumni banquet will be a memorial 
service in honor of the late Dr. Samuel W. Welch, 
Alabama’s third health officer. 

Fifteen additional Alabama counties were provided 
with full-time health units in 1928, making a total of 
48 counties now organized. 

Dr. John W. Wilson, Goodwater, has removed to 
Tuscaloosa to practice. 

Forty Alabama towns, comprising 41 per cent of the 
population, come under the protection of the model 
milk ordinance drafted by the State Board of Health. 
Eighty per cent of the population is now protected 
through inspection of their milk supplies. 

Dr. C. E. Laws, Fort Smith, Arkansas, appearing 
under the auspices of the Alabama Wild Life Con- 
servation League, delivered an address in Birmingham 
on March 14 on the various phases of wild life con- 
servation. 

Dr. Estes H. Hargis, Birmingham, was married to 
Miss Florence Parker, Dallas, Texas, on December 22, 


(Continued on page 38) 
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KRessond Ke tariKestnd 


Tempt the convalescent’s appetite 
with appealing tid- bits made from 
KNOX SPARKLING GELATINE 











ENTS TY 








IN CHARTING the diet of the con- 
valescent, the doctor has to make 
provision against monotony; often 

° ° 5) Knox Sparkling Gelatine is the highest qual- 
the chief obstacle to the patient's ity for health. It is a protein in its purest 
speedy recovery. Fickle appetites form, particularly suitable where carbo- 


: hydrates and acids must be avoided. When 
must be coaxed with a variety of you purchase Knox Gelatine you not only 
. : : get quality but economy, for each package 
pleasing and dietetically correct makes four different desserts or salads of 
dishes. The use of Knox Sparkling six generous servings each. 
Gelatine permits,a number of re- 
freshing variations from the stand- 


QUALITY WITH 
ECONOMY 




















ard menu. Not only does it break 
monotony. It contributes essential 
elements of nutrition. Each ounce 
contains 120 calories. This known 
food value is a material aid in mak- 
ing your dietary calculations. 


In many other special diets, Knox Spark- 
ling Gelatine can be employed to advan- 
tage. It is a pure protein, unbleached, un- 
flavored, free from sugar. With diabetics, 
it increases protein content and gives the 
additional bulk needed to satisfy the pa- 
tient’s hunger. In the diet for anemia, it 
enables the doctor to introduce new and 
appetizing preparations of the inevitable 
liver. With infants, its colloidal ability re- 


duces the formation of large curds, and so 
helps overcome regurgitations aand vomit- 
ing. Gelatinated milk is more readily di- 
gested and absorbed. It is indicated where 
infants have colic or excessive gas forma- 
tion, curdy stools, diarrhea or constipation. 


Let us send you these valuable 


booklets 


Prepared by dietitians of recognized stand- 
ing, they bring you much additional data 
on the medical value of Knox Sparkling 
Gelatine. Each is filled with tempting 
recipes. They are available to surgeons, 
doctors, dietitians and members of hos- 
pital staffs. May we send you copies? The 
coupon is for your convenience. 








KNOX GELATINE LABORATORIES, 408 Knox Avenue, Johnstown, N. Y. 


Please send me, without obligati P , the 1 which I have marked. Also register my name 
for future reports on clinical gelatine ao as they are issue 
(CO Diet in the Treat: t of Diabet (] Varying the Monotony of Liquid and Soft Diets 
0 Reducing Diet [] Recipes for Anemia 
(1 Value of Edible Gelatine in Infant and Child Feeding 
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(Continued from page 36) 
Deaths 
Dr. Archibald Wood Hatcher, Huntsville, aged 78, 
died January 8 of senility. 


Dr. John Mortimer Naff, Talladega, aged 67, died 
January 5 of chronic nephritis. 





ARKANSAS 


The Arkansas Medical Society will hold its fifty- 
fourth session in Hot Springs May 7-8-9. 

The Board of the Davis Hospital, Pine Bluff, at 
their meeting January 12 elected the following staff: 
Dr. C. K. Caruthers, Dr. Harry E. Williams, Dr. B. 
D. Luck, Dr. W. G. Pittman, Dr. Paul H. Power and 
Dr. A. A. Hughes. 

The annual meeting of the Surgeons of the Missouri 
Pacific Lines of the Southern District was held in 
Little Rock January 14. 

The Union County Medical Society has elected the 
following officers for this year: Dr. M. V. Russell, El 
Dorado, President; Dr. G. D. Murphy, El Dorado, Vice- 
President; Dr. Gordon Hastings, El Dorado, Secre- 
tary. 

The Miller County Medical Society elected the fol- 
lowing officers for 1929: Dr. J. T. Robison, Texarkana, 
President; Dr. W. P. Gardner, Texarkana, Vice-Presi- 
dent; Dr. Herman Castile, Foreman, Secretary-Treas- 
urer; Delegate to State Meeting, Dr. L. J. Kosminsky, 
Texarkana; Alternate, Dr. L. H. Lanier, Texarkana; 
Censor, Dr. H. E. Murry, Texarkana. 





DISTRICT OF COLUMBIA 


Deaths 


Dr. Archie Ward Boswell, Washington, aged 57, died 
January 22. 

Dr. Max Aaron Helfgott, Washington, aged 46, died 
February 3 of heart disease. 


April 1929 


FLORIDA 


The Orange County Medical Society has_ installed 
the following officers for 1929: Dr. J. H. Chiles, Or- 
lando, President; Dr. W. H. Spiers, Orlando, Vice- 
President; Dr. J. R. Chappell, Orlando, Secretary; 
Dr. C. J. Collins, Orlando, Treasurer. 

The Manatee County Medical Society elected the 
following officers for this year: Dr. L. W. Blake, 
Bradenton, President; Dr. M. M. Harrison, Palmetto, 
Vice-President; Dr. J. M. Davis, Bradenton, Secretary 
and Treasurer. 

The Walton-Okaloosa County Medical Society elected 
the following officers for the ensuing year: Dr. E. 
L. Huggins, Freeport, President; Dr. J. C. McSween, 
DeFuniak Springs, Vice-President; Dr. A. G. Wil- 
liams, Lakewood, Secretary-Treasurer. 

The Marion County Medical Society has named the 
following as officers for this year: Dr. B. S. Stutts, 
Dunnellon, President; Dr. R. D. Ferguson, Ocala, 
Vice-President; Dr. Thomas H. Wallis, Ocala, Secre- 
tary-Treasurer. 

Dr. R. E. Dicks, formerly of Dowling Park, has re- 
moved to Polk City. 

Dr. W. S. Nichols has returned to Lake City from 
Athens, Georgia, to practice and will limit his work to 
eye, ear, nose and throat. 

Dr. Walter A. Weed has accepted the Superintend- 
ency of the Morrell Memorial Hospital, Lakeland. 

Dr. D. S. Fraser, formerly of Bonifay, has moved to 
Panama City. 

Dr. G. C. Tillman, Gainesville, has been elected 
Chief of Staff of the Alachua County Hospital. 

Dr. M. A. Lischkoff, Pensacola, has been elected 
President of the Kiwanis Club of that City. 

Dr. William N. Parkinson, St. Augustine, has been 
appointed Medical Director of the Samaritan and 
Garretson Greatheart Hospitals of Temple University, 
Philadelphia, Penna. 

Dr. J. C. Holley, Milton, and Miss Lucille Brown, 
Toccoa, Georgia, were married on November 28. 


(Continued on page 40) 





CONSTITUTIONAL INADEQUACIES 


An Introduction to the Study of Abnormal Constitutions 


By NICOLA PENDE, M.D., 


Professor of Clinical Medicine, Royal University 
of Genoa, Italy 


Translated by 


SANTE NACCARATI, M.D., Sc.D., Ph.D. 
Associate Professor of Nervous and Mental Diseases, 
New York Post-Graduate Medical School 


With a Foreword by GEORGE DRAPER, M.D. 


Assistant Professor of Clinical Medicine, College of Physicians and Surgeons, Columbia University; Chief of Constitution 
Clinic, Presbyterian Hospital, New York City 


Octavo, 270 pages, illustrated. Cloth, $3.50, net 


This book embodies in a concise but complete form the fundamental problems of the constitution. The underlying con- 
cept, definitions, analysis and classification of individual biotypes, detailed regional study and, finally, principles of therapy 
are all clearly presented. Study of this book will help the practicing physician not only in diagnosis and prognosis, but 
will also supply practical criteria for successful therapy. Neurologists and psychiatrists will find in it invaluable data on 
the constitutional potentialities leading to abnormal behavior. 

This book, already published in Italian and German, now makes available to English-speaking physicians the advanced 
doctrines of the author, of De Giovanni, of Bauer, and other modern European masters. The theories here set forth 
many believe to be significant of a mew era in medicine. Through this book you can keep abreast of this new movement 
practically from its inception. 





Washington Square Philadelphia 


LEA & FEBIGER 


Please send me Pende’s Constitutional Inadequacies, $3.50. 





Name 


Address 
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The Original Ultra= 


Violet Ray Equipment 


gies Alpine Sun Lamp and Kromayer Quartz Lamp are now 


used by more than 150,000 professional men.. 


This wide 


acceptance by the medical profession stamps Hanovia equipment 
as an important influence in the science of Light Therapy, and in 
the manufacture of apparatus for that purpose. 


Thus we desire that every member of the profession be thor- 
oughly familiar with the five different classes of lamps which we 


manufacture. 


The first class includes the Pro- 
fessional Models—the standard Alpine 
Sun Lamp and the Kromayer Lamp— 
sold only to members of the Medical 
and Dental Profession. These are manu- 
factured to produce Ultra-Violet Rays 
in the quantity and quality so necessary 
to obtain practical clinical results. 


The second class is thé prescrip- 
tion lamp—the Luxor Model Alpine Sun 
Lamp—furnished to the Profession, and 
to their patients (only on prescription). 
These lamps have the intensity required 
for clinical use, though the mechanical 
make-up does not embody the office ad- 
justments found in the Alpine Sun Lamp. 


Patients should only use this lamp as 
prescribed by the attending physician. 


The third class is the Home 
Model Alpine Sun Lamp, a safe and con- 
venient apparatus, for producing tonic 
and prophylactic effects with Ultra- 
Violet Rays. This model is not sufficient- 
ly intense for clinical use. 


The fourth class is the special 
group of Scientific Lamp Models, used by 
physicists, chemists and those occupied 
in carrying on scientific research work. 


The fifth class are those lamps 
produced for Veterinarian practice and 
Animal Husbandry. 
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We would like very much to have an opportunity to send you 
literature describing and discussing these various types of lamps. 
We feel the information would bring you to a better understanding 
of Ultra-Violet Light. Simply fill out and mail the coupon below. 


HaANOVIA LAMPS 


FOR LIGHT THERAPY 


Hanovia Chemical & Mfg. Co., Dept. E-11, Newark, N.J. 
Please send me, without obligation, literature describing Han- 
Divisional Branch Offices ovia Ultra-Violet Lamps. 


Atlanta, Ga. Medical Arts Bldg. 


Chicago, I]. . . 30 N. Michigan Ave. RT re ee ee eee ET eS ey ee ee 
New York, N.Y. . . 30 Church St. 
San Francisco, Cal. 220 Phelan Bldg. EET Lee Lee Te Te Te ey TTT Tey tt. 
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Dr. Walter Lawson Shackelford, West Palm Beach, 
and Miss Annette Laura Parker, Jacksonville, were 
married December 21. 


Deaths 


Dr. John C. Stephenson, Apopka, aged 65, died De- 
cember 31. 

Dr. Matthew R. 
December 27. 

Dr. William Ezra Cole, Lake Mary, aged 
in December of senility. 

Dr. Orin W. Sadler, Tarpon Springs, aged 83, 
January 2 of arteriosclerosis. 


Mitchell, Avon Park, aged 93, died 
86, died 


died 





GEORGIA 


The State Board of Health held its annual meeting 
on January 30 and re-elected Hon. Robert F. Maddox, 
Atlanta, President; Dr. J. H. McDuffie, Columbus, 
Vice-President; and Dr. T. F. Abercrombie, Atlanta, 
Commissioner of Health. 

The Atlanta Good Health Exposition, sponsored by 
the Junior Chamber of Commerce, will be held during 
the week of April 8. 

Dr. Thos. J. Charlton, Savannah, was elected Pres- 
ident of the Health Center at the recent meeting. 

The Georgia Health Officers’ Association, at its an- 
nual meeting in January, appointed a committee to 
redraft Georgia’s public health laws along modern 
lines and to report at the annual session of the Med- 
ical Association of Georgia in May. 

Dr. W. D. Travis, Covington, has been elected 
Health Officer for that City. 

Harbin, formerly of Oconee, has moved 
to Tennille. 

Dr. W. T. Tatum, 
moved to Richland 

Dr. James R. McCord and Dr. Dan C. Elkin, both 
of Atlanta, were awarded prizes by the Fulton County 
Medical Society (Atlanta) for the best papers read 
before the Society during the past year. 

Dr. T. L. Holcombe, formerly of Union Point, 
moved to Jefferson. 


formerly of Fort Gaines, has 


has 
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Dr. J. R. Anthony, Griffin, has been elected County 
Physician for Spalding County. 

Dr. Wm. G. Lee, Macon, has been elected Chair- 
pee st the Board of Directors of the Macon National 

ank. 

Allen’s Invalid Home, Milledgeville, has opened a 
new hospital building for women, with fifty private 
rooms and all modern equipment. 

Dr. Wm. Funkhouser, Atlanta, has been appointed 
a member of the Georgia Children Code Commission. 

Dr. Frank K. Boland, Atlanta, has been elected 
President of the Emory Alumni Association of Emory 
University. 

Dr. John Walton is now 
Blackman Health Resort, 
L. Pittman, Jr. 

The Emory annual clinics will be held June 3-7. 

St. Joseph’s Infirmary, Atlanta, has elected the 
following officers on the Staff: Dr. George C. Mizell, 
President; Dr. H. R. Donaldson, Vice-President; and 


Resident Physician at 
Atlanta, succeeding Dr. J. 


Dr. W. P. Nicholson, Secretary. 
Major George S. Woodward, formerly of Walter 
Reed Hospital, Washington, has been assigned to 


duty as Medical Officer at Fort McPherson. . 

Dr. M. A. Rountree, after practicing medicine for 
thirty-five years at Adrian, has moved to Thomaston 
to practice. 

Dr. William Salant has resigned as Head of the 
Department of Physiology and Pharmacology at the 
Medical Department of the University of Georgia, Au- 
gusta. He will devote his entire time to research 
at the Pharmacologic Section of the Biological Labora- 
tory, Cold Spring Harbor, Long Island. 

Dr. James R. McCord, Professor of Obstetrics and 
Gynecology, Emory University, Atlanta, will conduct 
a short course in obstetrics for the physicians in the 
Eleventh Congressional District during the week of 
April 8. This work is being done by arrangements 
with the State Health Department. Other courses 
will follow in the differerit districts of Georgia. 

Under the supervision of the City Health Depart- 
ment of Atlanta the Public Health Nursing De- 
partment gave medical examinations to 50,442 children 
in 1928. 

(Continued on page 42) 





tion. 


suction. 








McKESSON LOVAC 


The Post-Operative Drainage Pump 


HIS is a new device for draining pus, urine or 
other fluids from deep-seated cavities by suc- 
It may be employed with any ordinary 
drainage tubes, wicks or catheters. 


It is an outfit the profession has needed to keep 
dressings dry after prostatectomies; for draining and 
exhausting pleural cavity in empyema; for drainage 
of gall bladders, pelvic abscesses and peritonitis, etc. 


There is nothing like it on the market for effi- 
ciency, noiseless action and controllable degree of 


It comes complete as illustrated ready for use. 


TOLEDO TECHNICAL 
TOLEDO, OHIO, U. S. A. 


Write for Information 


APPLIANCE CO. 
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ULL-CREAM milk, modified by the addition of 
F refined sugar and condensed in vacuo, by the 


original Gail Borden process. 











Next to human milk probably the most easily digested 
of all baby foods, due to changes in the milk structure 
produced during the delicate process of condensing. 

This milk is usually prescribed in cases where assim- 
ilability is of prime importance, or where a con- 
centrated food is indicated. It is particularly successful 
in the feeding of new-born, premature and marantic 
infants, and as a supplemental food for breast-fed in- 
fants who are not receiving sufficient calories. 

It is easily adapted to the needs of the average normal 
infant by such modification, variation in dilution and 
supplemental feeding as the individual case requires. 

Eagle Brand offers the pediatrician invaluable aid 
whenever conditions demand the assimilability, the 
keeping qualities and the ease of use that only this 


form of milk can give. 


THE BORDEN COMPANY 
350 Madison Avenue 
New York, N. Y. 
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Let us keep your laboratory stocked with 


(Continued from page 40) 
Dr. Robert B. Ridley, Atlanta, and Mrs. 


December 26. 


Lillian 


Taylor Jones, Decatur, were married January 16. 


Laboratory Reagents Deaths 


Dr. Frederick P. Nisbet, Atlanta, aged 64, died 


of the Highest Purity. Dr. William M. Painter, Dalton, aged 60, was killed 


December 19 when struck by a train. 
January 9 of influenza and pleurisy. 
12 of pneumonia. 


cember 13 of paralysis. 





January of pneumonia, 


3514 Lucas Avenue, 


St. Louis, Mo. LOUISIANA 
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Dr. George M. Barwick, Soperton, aged 62, died 
Dr. James L. Gable, Brooks, aged 68, died January 
Dr. Simon Hull Smith, Culloden, aged 74, died De- 


DEPENDABLE REAGENTS. Dr. - F. Findley, Cave Spring, aged 53, died Jan- 
P E — . uary 6. 
This will permit your technician to give Dr. J. L. Brown, Camilla, aged 63, died January 30 
h divided ti * from a heart attack. 
er undivided time to routine tests. Dr. John D. Goodwin, Kingston, aged 82, died Jan- 
uary 12. 
THIS IS A STEP TOWARDS ECO. ” 
NOMIC EFFICIENCY. menrueKy 
Dr. W. G. Gardner, Smithland, founder of the new 
Gardner Hospital, will be Superintendent and Chief 
Surgeon. 
New Revised Price Lists on Request. Dr. John V. Dillman, Louisville, and Mrs. Mary M. 
Lewis were married in December 1928. 
Deaths 
Dr. Isaac Thomas Houck, Louisville, aged 64, died 
January 28 of influenza. ‘. 
; Dr. Hugh Kimbley, Owensboro, aged 54, died Jan- 
Gradwohl Laboratories wart 


Dr. George S. McDonald, Irvine, aged 60, died in 


The Lafayette Parish Medical Society elected the 
following officers for 1929: Dr. A. J. Comeax, Youngs- 








IN THE TREATMENT OF 


CYSTITIS and URETHRITIS 
OLEO-GOMENOL 


has therapeutic properties to an exceptional degree 
A most powerful germicide. An effective deodorant. A dependable analgetic. 


Unlike the Eucalyptols it is free of any trace of aldehydes. 

For more than twenty-five years Oleo-Gomenol has been continuously and effectively 
used in the clinics of Europe, and in the offices of several hundred American urological 
specialists. 

Packed in containers of 48 cc., 100 cc., 250 cc., and 1000 cc. 
“GOMENOL—(Gomen, a locality in New Caledonia, + L. oleum, oil.) An ethereal oil 

obtained from a plant, Melaleuca viridiflora; it is said to have powerful germicidal 

action and to be free from irritating properties when locally applied.” —STEDMAN’s 

MepicaL Dictionary. 

OLEO-GOMENOL—Gomenol with chemicaHy pure, alcohol-washed Olive Oil in the 

following percentagess 5%, 10%, 20%, and 33%. 


Circular on request. 


C. R. BARD, Inc., 


79 Madison Avenue Exclusive Agent for the United States New York, N. Y. 
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“When (Cough is a Symptom” 










Don’t give opiates! 
Use, instead, 
the expecto- 
rant calcium 
sulphonates 
of cresol de- 
rived from 
creosote, in 
combination 
with a non- 
narcotic sed- 
ative and 
antispas- 
modic. 


KRES-LUMIN 


REG. U. S. PAT. OFF. AND CANADA 





Kres-Lumin is particularly indicated in acute bron- 
chitis and the bronchial complications of influenza, 
pneumonia or measles; in chronic bronchitis and 
pulmonary tuberculosis, in laryngitis, whooping- 
cough and bronchial asthma. Kres-Lumin is not 
only efficient but very palatable. @ The dose for 
adults is 2 to 3 teaspoonfuls three or four times 
daily; for children 14 to 1 teaspoonful. @ Kres- 
Lumin is sold in 4 oz. (new size) and 8 oz. bottles. 


Literature and a 4 oz. bottle of Kres-Lumin 
sent to physicians on request 


WINTHROP CHEMICAL COMPANY, Inc. 
117 Hudson St., New York, N.Y. Canada: Windsor, Ontario 
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ville, President; Dr. L. A. Prejean, Scott, 
dent; and Dr. W. J. Yongue, Lafayette, 
Treasurer. 

At the staff meeting of the North Louisiana Sani- 
tarium, Shreveport, the following officers were elected: 
Dr. H. A. Durham, President; Dr. M. D. Hargrove, 
Vice-President; and Dr. C. H. Potts, Secretary. 

At their annual meeting the Louisiana State 


Vice-Presi- 
Secretary- 


Ra- 


one Society elected the following officers for 
D 


St. Martin, Houma, President; Dr. 
zm C. Samuels, New Orleans, Vice-President; and 
Dr. L. A. Fortier, New Orleans, Secretary. 

The Presbyterian Hospital, New Orleans, celebrated 
its twenty-first birthday of continuous service Jan- 
uary 23. 


Deaths 


Dr. Adolph O. Hoefeld, New Orleans, 
ruary 5. 

Dr. James E. Pollock, New Orleans, aged 42, 
suddenly February 18 of angina. 

Dr. William D. Wall, Slaughter, aged 85, died Jan- 
uary 16 of influenza. 

Dr. James Marvin Cunningham, 
died January 2. 

Dr. William Davis Noble, Newellton, aged 38, 
January 12 of pneumonia. 


died on Feb- 
died 
Castille, aged 51, 


died 


Dr. John Cecil Chapman, Colfax, aged 50, died 
January 22 of pneumonia. 

Dr. J. B. Godfrey, Welsh, aged 73, died Decem- 
ber 17. 





MARYLAND 


The Johns Hopkins University has received a gift 
of $3,000,000 from an anonymous donor for the main- 
tenance of the medical and surgical clinics, and for 
the addition of 165 public beds, which amounts to 
the establishment of a new hospital. However, none 
pd this money may be used for construction of build- 
ngs 


Dr. William H. Welsh, who was the orator at the 


April 1929 


Commemoration Day exercises of Johns Hopkins Uni- 
versity, February 22, suggested, among other things, 
that the Chair of Medicine in Johns Hopkins be 
called the Osler Chair in memory of Sir William 
Osler, who was the first Professor of Medicine in the 
Medical School. 

Dr. Emanuel Libman has given Johns Hopkins $10,- 
000 to establish a lectureship in the history of medi- 
cine. It will be named the Hideyo Noguchi Lecture- 
ship. 

The painting by Sargent, ‘‘The Four Doctors,’ is 
to be moved from the Johns Hopkins University to 
the new William H. Welch Medical Library in the 
hospital group. This picture portrays the late Sir 
William Osler, Dr. William S. Halsted, Dr. Howard 
A. Kelly and Dr. William H. Welch. 

Dr. Joseph P. Franklin, formerly of Birmingham, 
Alabama, has been appointed Deputy State Health 
Officer for Allegany and Garrett Counties, and County 
Health Officer, with headquarters in Cumberland. 


Deaths 


Dr. John Mason Hundley, Baltimore, 
November 3. 

Dr. Samuel A. Keene, Baltimore, aged 85, died Feb- 
ruary 4 of senility. 

Dr. George W. Kennard, Baltimore, 73, died 
January 11 of heart disease. 

Dr. William Clyde Burns, 
December 18. 

Dr. Charles H. Bubert, 
January 31 of pneumonia. 

Dr. Kent Cato Hammond, Dundalk, aged 2 
January 24 of pneumonia. 

Dr. Clifton C. Laws, Chesapeake City, 
January 14. 


aged 70, died 
aged 
Baltimore, aged 60, died 
64, died 
, died 


Baltimore, aged 


~ 


aged 55, died 





MISSISSIPPI 
The South Mississippi Medical Society has elected 
the following officers for 1929: Dr. R. H. Foster, 
Laurel, President; Dr. H. P. Smith, New Augusta, 


(Continued on page 46) 














THE 
HAY 


Mulford Pollen and 
Protein Extracts offer 
the proper material to 
meet the preference of 
the general practi- 
tioner and _ allergist, 
and the needs of the 
individual patient. 

Diagnostic tests for 
the determination of 
the offending pollen. 

15-dose package of 
Aqueous Extract for 
preseasonal treatment. 

Vial packages to allow for special dosage 
where required. 


Glycero-Saline Extracts for those phy- 
sicians desiring them. 








COMPLETE 
FEVER 





HH. Ke. MULFORDB CO.,.j Philadelphia, U. S. A. 


The Pioneer Biological Laboratories 


SERVICE 


Truly, “The Com- 
plete Hay Fever Serv- 
ice.”’ 

Ninety per cent. of 
Hay Fever cases re- 
spond to the four 
principal groups — 
Ragweed, Timothy, 
Lambs Quarters, and 
Wormwood. 

The importance of 
commencing the 
treatment six to eight 


weeks prior to, and continuing it during 
the usual period of attack has been gen- 
erally recognized. 

Send for your copy of *‘The Complete 
Hay Fever Service,”’ a thorough discus- 
sion of modern Hay Fever Treatment. 


86084 
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Where there is smoke 
there must be some fire 


(“There can be no great smoke arise, but there must be some fire.’ Lyly) 


T IS significant in this day when so many 
products are offered to the physician for 
infant feeding, that Dryco continues to 
maintain such enviable prestige with the med- 
ical profession. We believe that this milk 
merits your consideration in view of its con- 
sistent record of excellent results, especially 


im Gifficowls feeding casts... : 2.55.2 


“= 





Send for suggested feeding tables, Dryco samples and clinical data! 
For conveniece, pin this to your letterhead or Rx blank and mail. 























THE Dry Mi_k ComMPANy . 15 Park Row, New York 
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Announcing 
a change in name 


HALEY’S M-O 


is now known as 


MAGNESIA-MINERAL 
OIL (25) HALEY 


Accepted for N.N.R. 
of the 


American Medical Association 


A uniform, perma- 
nent, unflavored 
emulsion of Liquid 
Petrolatum (U. S. 
P.) and Magma 
Mag. (U.S. P.). 
Does not disturb 
digestion, or irri- 
tate. For internal 
administration in 
indicatedcon- 
ditions and as an 
FORMULA: ANTACID 
Each Tablespoonfulu MOUTH WASH. 


Contains Magma Mag. 
(U.S.P. 3iii, Petro. From several ques- 


lat. Liq. (U.S.P.) 3i. 








tionnaires sent out 
to thousands of physicians who have 
used this product, the following indi- 
cations for its use in conjunction with 
other treatment have been compiled: 
Oral or Gastro-intestinal Hyperacidity, 
Gastro-intestinal Fermentation, Gastric or 
Duodenal Ulcer, Intestinal Stasis, Obstipa- 
tion, Autotoxemia, Hemorrhoids, Colitis, 
Ante- or Post-Operative, Pregnancy, Mater- 


nity, Infancy, Childhood, Old Age. 


Generous sample and literature sent. to any 
physician on request. 


The 
HALEY M-O COMPANY, Inc. 


Geneva, New York 
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First Vice-President; Dr. T. R. Beech, Ellisville, Sec- 
ond Vice-President; and Dr. J. H. Newcomb, Rich- 
ton, Secretary-Treasurer. 

Dr. W. L. Stallworth, Columbus, has been uap- 
pointed City Health Officer to serve for the next 
two years. 

The Madison County King’s Daughters’ Hospital, 
Canton, was formally opened to the public on Jan- 
uary 22. The establishment of this Hospitat was 
made possible by the activities of the Business and 
Professional Women’s Club and the King’s Daughters. 
It is a modern two-story brick structure. 

Dr. W. W. Scott has moved to Jackson with offices 
in the Century Building. 

Dr. J. R. Johnson has resigned as House Physician 
at the South Mississippi Charity Hospital, Laurel, to 
enter priwate practice. 

Dr. R. J. Peterson, of Touro Infirmary in New 
Orleans, has been named as House Physician of the 
South Mississippi Charity Hospital at Laurel. 

Dr. C. H. Love, former County Health Officer of 
Lamar County, has been transferred to Monroe 
County, Aberdeen, where he is Director of a newly 
organized full-time health department. 

Dr. T. Paul Haney, Jr., has been transferred from 
the Tishomingo County Health Department, Iuka, to 
Holmes County. 

Dr. J. W. Dugger, Jackson, was recently appointed 
Director of the Bureau of Industrial Hygiene of the 
State Board of Health. 

Copiah County now has a full-time health unit with 
Dr. J. A. Milner as Director. 

Dr. Mark Boyd, of the Rockefeller Foundation, has 
been assigned to the Mississippi State Board of 
Health, where he will have charge of the malarial 
control work. 


Deaths 


Dr. Harris Warren Crenshaw, Crenshaw, aged 73, 
died January 5, following an operation. 

Dr. J. H. Cole, Tylertown, aged 92, died Decem- 
ber 17. 

Dr. Robert P. Crump, Nitta Yuma, aged 63, died 
January 19 of heart disease. 

Dr. Harrison Prew Simpson, Beulah, aged 49, died 
January 27 from an accidental gunshot wound re 
ceived while hunting. 

Dr. Covington Hardy Sharp, Laurel, aged 39, died 
January 30 of pneumonia. 


(Continued on page 48) 





CLASSIFIED ADVERTISEMENTS 

















TO THE MEDICAL PROFESSION: We are filling a long- 
felt want by conducting a training class teaching blood 
counts, urinalyses, sputum and feces examinations; also basal 
metabolism readings. We will gladly furnish you with com- 
petent office assistants trained in such laboratory procedures 
as you may require. Our classes are made up of stenogra- 
phers, bookkeepers, registered nurses and clerks. Send us 
your office assistant for training. Write or telephone for 
full information. Dial 3-3598. John V. Mix, Director, Ala- 
bama Pathological Laboratory, 1005 Martin Building, Bir- 
mingham, Alabama. 





LITERARY ASSISTANCE on special medical subjects for 
busy physicians. We promptly develop any subject of popu- 
lar or technical interest from the latest authorities, using the 
unlimited facilities available here. Reasonable rates; corre- 
spondence confidential. We also edit, revise and enlarge 
physicians’ manuscripts. Authors’ Research Bureau, 500 
Fifth Avenue, New York, N. Y. 

DRUG AND ALCOHOLIC PATIENTS are humanely and 
successfully treated in Glenwood Park Sanitarium, Greens- 
boro, N. C.; reprints of articles mailed upon request. Ad- 
dress W. C. Ashworth, M.D., Owner, Greensboro, N. C. 








FOR, SALE—Victor combined air and water cooled mer- 
cury-quartz ultra-violet ray. Acme portable high-frequency 
diathermy machine. Both practically good as new, also 
balance of laboratory equipment and some surgical instru- 
ments. For list and prices address EQUIPMENT-SALE, 
611 East Washington Street, Orlando, Florida. 
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NOVARSENOBENZOL |. 
BILLON 


(NEOARSPHENAMINE) 





LES ETABLISSEMENTS POULENG FRERES, Paris 


Originators 


The American production is identical 
with the French. Orders repeated with 
increasing quantities, emphasize the un- 
qualified approval of Novarsenobenzol 
Billon since its re-introduction into the 
United States. 


MERCK & CO. Inc. 


Sole licensees to manufacture in the U. S. A. 


SUCCESSORS TO 
POWERS-WEIGHTMAN-ROSENGARTEN CO. 


Literature on request to Philadelphia Office, 916 Parrish St. 
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Dr. J. B. Harris, Stewart, aged 67, died January 
26 of cerebral hemorrhage. 





Dr. Thomas F. Elkin, Tupelo, died January 30 
from a prolonged illness. 
MISSOURI 


Dr. H. L. Kerr, Crane, has been elected President 
of, the Missouri Board of Health; Dr. H. S. Grove, 
Linn, Vice-President; and Dr. James Stewart, Jef- 
ferson City, Secretary. 

Dr. Maxwell Fineberg, St. Louis, 
sociated with Dr. Max A. Goldstein 
of otolaryngology. 

Dr. Joseph Erlanger, St. Louis, has been appointed 
a member of the National Committee on Develop- 
ment of the American Philosophical Society, under 
whose auspices an “intellectual stock taking” is to 
be made. 

Ground has been broken for the new Deaconess 
Hospital, St. Louis, which is to be seven stories high, 
with a 218-bed capacity, and will cost more than 
$1,000,600. 

Dr. James Moores Ball, St. Louis, has presented the 
St. Louis Medical Society with a rare collection of 
about 800 medical books. The -collection is valued 
at $10,000 and includes many texts printed in the 
Fifteenth and Sixteenth Centuries. 

The Jewish Hospital, St. Louis, has received a 
gift of $150,000 from Mr. and Mrs. Mark C. Steinberg 
for the construction of a building for the care of 
chronic invalids, which is to. be a memorial to Mrs. 
Steinberg’s father. 


has become as- 
in the practice 


Deaths 
Dr. Arthur Eugene Ewing, St. Louis, aged 73, died 
January 26 of cerebral hemorrhage. 





April 1929 


Dr. H. S. Maxwell, Hopkins, died January 5. 

Dr. Horne Miles, Webster Grove, aged 64, 
January 17 of enteritis. 

Dr. Gracey Waddell, Bertrand, aged 70, died Jan- 
uary 12 of pneumonia. 

Dr. J. N. Devillo, Pottersville, aged 81, died Jan- 
uary 11 of influenza. 

Dr. Cyrus C. Kerlagon, died 
January 30 of appendicitis. 

Dr. Hiram McElroy Dagg, North Kansas City, aged 
78, died January 26 of pneumonia. 
Dr. Thomas Buford M. Craig, 
died January 24 of heart disease. 
Dr. Robert Scott Magee, Green City, aged 74, died 

January 8 of pneumonia. 
Dr. George Clark Mosher, Kansas City, aged 70, 
died 


died 


Bismarck, aged 73, 


Nevada, aged 58, 


died January 18 of acute myelogenous leukemia. 

Dr. Harvey G. May, Harrisonville, aged 64, 
suddenly January 18 of heart disease. 

Dr. Albert J. Henderson, Kansas City, aged 56, 
died January 3 of carcinoma of the esophagus. 

Dr. Samuel Sheldon, Trenton, aged 55, died sud- 
denly December 11 of heart disease. 





NORTH CAROLINA 


physicians of Southern birth and 
training will fill the Chairs of Surgery and Pa- 
thology, respectfully, at Duke University beginning 
in 1930. Dr. Julian Deryl Hart, now of Baltimore, 
will be Professor of Surgery. Dr. Hart was born in 
Georgia, was graduated from Emory University and 
the Johns Hopkins Medical School, and has been a 
member of the Department of Surgery of the Johns 
Hopkins Medical School and Hospital for the past 
eight yvears. Dr. Wiley Davis Forbus has been ap- 


(Continued on page 50) 


Two eminent 





ACHIEVEMENTS 


Compound Syrup of 
Calcreose 


Alcohol 5 Per Cent 
Each fluid ounce 
Represents: 
Alcohol—24 Mins. 
Chloroform Ap- 
proximately 

Mins. 
Calcreose Solution 
160 Mins. 
(Equivalent to 10 
mins. of creosote) 
Wild Cherry Bark 
0 grs. 
Peppermint Aro- 
matics and Syrup 

























Tasty, effective, does 
not nauseate. 





Tablets 
Calcreose 
4 grains 
Each tablet contains 2 
grains of pure creosote 


combined with hy- 
drated calcium oxide. 


which meet your 
therapeutic requirements! 


HEN Maltbie made Calcreose available for 
the treatment of Bronchitis, Tuberculosis, In- 


testinal and Urinary Affections, the medical profes- 
sion was given a product through which the full 
therapeutic effect of creosote could be secured even 
though the patient may have a sensitive stomach. 

Calcreose is a loose chemical combination of pure 
q: s. creosote and hydrated calcium oxide. The creosote 
is slowly released from Calcreose and this provides a 
prolonged and effective action which is very helpful. 
Leading druggists carry Tablets Calcreose 4 grs. and 
‘Compound Syru 
purposes. 


Maltbie Chemical Company, Newark, New Jersey 


MALVBSIE 
(alcreose 


of Calcreose for prescription 
Samples gladly mailed to Physicians. 
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SIMPLICIIY— 


Seusnauseessssessstueeunenenveriit® 


Seve! years ago S. M. A. started the modern 


trend of attempting to produce a product 


similar to breast milk. The simplicity of S. M.A. 
appeals to the physician who prescribes it and to 


the mother who prepares it. The attempt to copy 


this simplicity of $S. M.A. is very much in evi= 
dence. True genius, years of research and exper= 
iment are required to reduce a product to the 
most simple and efficient form. But once achieved, 


as in S. M. A, such simplicity is of great value. 


Desssseunneuesseneeevee 


It means results obtained more simply and more 





quickly at lowest cost to the parent. 


vanenseueceeneni 


and saving a great deal in the end.” 


usaneneveaneuessuneveveseeuseves 


senecasunesenensieey 


“The economy of quality is paying a little more at first 


May we send you samples? 


S. M. A. is produced by permission of the 
Babies and Childrens Hospital of Cleveland 


© The Laboratory Products Company, Cleveland, Ohio 


i West of Rockies In Canada ' 
440 Phelan Bldg., San Francisco, Calif. 64 Gerrard St., East, Toronto 4 
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‘SJ AGILLUSY «{CIDOPHILUS | OWULTURE! 


Our cultures have served the phy- 
sicians of the South for 
many years. 


as 


B. B. CULTURE and B. A. CULTURE 
in the convenient 4 ounce bottles are 
available at our depository stores. You 
will appreciate their ability to produce 


results. 


as 


B. B. Culture Laboratory, Inc. 
Yonkers, New York 
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pointed Professor of Pathology. Dr. Forbus was 
born in Mississippi, received his academic training 
at Washington and Lee and his M.D. at the Johns 
Hopkins. He has been a member of the Department 
of Pathology of the Johns Hopkins Medical School 
and Hospital for the past six years. 

Rutherford County Medical Society has elected Dr. 
P. H. Wiseman, Avondale, President; Dr. C. F. Glenn, 
Rutherford, Vice-President; and Dr. W. C. Bostic, Sr., 
Forest City, reelected Secretary-Treasurer. 

Dr. William deB. MacNider, Chapel Hill, was in- 
vited to deliver one of the series of Harvey Lectures 
which was held at the Academy of Medicine in New 
York in January. 

The Highsmith Hospital, Fayetteville, the oldest 
private hospital in the State, has identified itself 
with the Duke Endowment and has reorganized on 
a non-profit basis. It will receive from the DUuke 
Foundation one-third of the cost for all charity pa- 
tients. 

Work will be started immediately on a new baby 
hospital at Roaring Gap and probably will be ready 
for use by June. The hospital is a gift from Mrs. 
James Gray, of Winston-Salem. Dr. L. J. Butler, 
of Winston-Salem, will be in charge. 

Dr. Herbert Gorham, Winston-Salem, as. been 
elected County Health Officer for Surry County. 

Dr. Joseph Treolar Wearn, formerly of Charlotte, 
has been chosen Head of the Department of Medi- 
cine of the School of Medicine, Western Reserve Uni- 
versity, Cleveland, Ohio. 

Dr. C. M. Lentz, Albemarle, has been reelez*ed 
County Physician. 

The North Carolina State Hospital Association will 
meet at High Point May 14-15-16. 

Dr. George C. Andes has opened his office with 
Dr. L. D. McPhail, Professional Building, Charlotte. 

Dr. S. A. Nathan, Chapel Hill, has been appointed 
Quarantine Officer for Orange County. 

Dr. Harry B. Ditmore and Miss Pauline Ramsey, 
both of Marshall, were married December 20. 


(Continued on page 52) 
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Alkali Deficiency 





Many diseases are complicated by an “acidosis.” An 
important part in their treatment consists in replacing 
those elements needed to maintain the alkali reserve. 


In clinical practice a rational and agreeable method 
of alkalinization is afforded in Kalak Water. 


1 Liter of Kalak Water requires 710 cc. of a standard 
tenth-normal hydrochloric acid solution for neutraliza- 
tion of the bases present as bicarbonates or carbonates. 


Kalak Water is the strongest alkaline water of commerce. 


‘a oon eo 


Kalak Water Company 
“ Church St. New York City 
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rest and sleep ==: 


whenever insomnia or 
nervousness is a problem 
Elixir Alurate gives 
refreshing repose s a = 


‘a 










A SAFE 
NON-NARCOTIC 

HYPNOTIC — SEDATIVE 

QUICK IN ACTION 

NOT DEPRESSING :: DEVOID OF 
COAL-TAR DERIVATIVES 












Elixir Alurate contains 
the Roche hypnotic agent, 
allyl-isopropyl-barbiturate 
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The “MESCO” Laboratories 
manufacture the largest line of 
Ointments in the world. Sixty 
different kinds. We are origin- 
ators of the Professional Pack- 
age. Specify “MESCO” when 
prescribing Ointments. Send 
for lists 


MANHATTAN EYE 
SALVE COMPANY 


Louisville, Kentucky 
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Dr. Henry F. Hunt, of the Mayo Clinic, Rochester, 
has been granted a leave of absence to teach in the 
Department of Pathology at the University of North 
Carolina. 

Dr. Grady A. Morgan, Asheville, has been reelected 
Health Officer of Buncombe County. 


Deaths 


Dr. Thomas R. Harding, Yadkinville, aged 73, died 
February 6 of cerebral hemorrhage. 

Dr. P. J. Klutz, Maiden, died in January 

Dr. Robert Vance Brawley, Salisbury, aged 50, died 
January 5 of pneumonia. 

Dr. James Henry Anderson, Tarboro, aged 80, died 
January 17 of heart disease. 





OKLAHOMA 


_ The Oklahoma State Medical Association will meet 
- Oklahoma City May 27-28-29 for its annual ses- 
sion. 

Dr. O. J. Gee, formerly of Ardmore, has moved to 
Oklahoma City. 

mm FF. FF. iste, Madill, has been appointed 
Health By’ for Marshall County. 

Dr. R. Sutton, Oklahoma City, has given the 
es of the School of Medicine 140 volumes, mostly 
on surgery. 

The new Baptist Hospital, Muskogee, was formally 
opened on February 3. 

The Hughes-Seminole Medical may elected the 
following officers for 1929: Dr. L. Davenport, 
Holdenville, President; Dr. W. M. Taylor, Vice-Pres- 
ident; and Dr. T. H. Diggs, Secretary-Treasurer. 

The Oklahoma Skin and Cancer Clinic, Oklahoma 
City, has been organized with offices in the Medical 
Arts Building with Dr. E. S. Lain, Dr. M. M. Roland, 
Dr. W. E. Eastland, Dr. Chas. E. Davis and Dr. D. 
G. Duncan as members. 


(Continued on page 54) 





RADIUM SERVICE 


BY 
THE PHYSICIANS RADIUM ASSOCIATION OF CHICAGO, Inc. 


Incorporated under the laws of Illinois, not for profit, but for the purpose of 
making radium available to Physicians to be used in the treatment of their pa- 
tients. Radium loaned to Physicians at moderate rental fees, or patients may be 
referred to us for treatment if preferred. 


Careful consideration will be given inquiries concerning cases in which the use of 
Radium is indicated 


The Physicians Radium Association 


1307 Pittsfield Building 


CHICAGO, ILL. 
Telephones: Managing Director: 


Central 2268-2269 


William L. Baum, M.D. 
Walter S. Barnes, M.D. 
Louis E. Schmidt, M.D. 





BOARD OF DIRECTORS 


Wm. L. Brown, M.D. 


Wm. L. Brown, M.D. 
Frederick Menge, M.D. 
S. C. Plummer, M.D. 
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Safe, Whole Milk ... 


powdered for convenience 


genes are but few physicians who will not 
recommend Klim for infant feeding 
once they thoroughly understand that Klim 
is simply pure, fresh, full cream cows’ milk, 
powdered for convenience. It is not a form- 
ula nor is it a specially prepared baby food. 
It is just milk. 


Klim is particularly suited for infant feed- 
ing because of its superior digestibility. Its 
finely divided casein, precipitating in a small 
friable curd, and its small butterfat globule 
promote digestion and insure a high degree 
of assimilation. Because of this characteris- 
tic, Klim will feed many infants that fail to 
thrive on fluid cows’ milk. 





Literature and samples including 
feeding calculator sent on request 


(Recognizing the im- 





Ask for Booklet 54 portance of scientific 
control, all contact with 
ladle i / 
MERRELL-SOULE CO., Inc., a icy that 
350 Madison Avenue, New York, N. Y. poe Bg eee ge 4 


infant feeding only ac- 
cording to a physi- 


K L H ivi as 


Powdered WHOLE MILK 


Merrell-Soule Powdered Milk Products, including Klim, Whole Lactic Acid Milk and 
Protein Milk, are packed to keepindefinitely. Trade packages carry no expiration date 
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Hanes Rectal Table 





Unsurpassed for Rectal and Abdominal Treatment. Now 
being built with large extension base for general ex- 
aminations and treatments. Adjustable to all necessary 
positions. 

Complete Catalog on Request. Sold by Reliable Dealers 


W. D. ALLISON COMPANY, Mfrs. 
931 N. Alabama St., Indianapolis 
Principal Agencies: 736 S. Flower St., Los Angeles 


110 E. 23rd Se., 58 E. Washington St., 
New York, N. Y. Chicago, Ill. 
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Deaths 


Dr. John O. Grubbs, North McAlester, aged 66, died 
January 16 of pneumonia. 

Dr. Jason Emmett Billington, Enterprise, aged 53, 
died January 12 of myocarditis. 

Dr. Walter W. Van Noy, Kiefer, aged 75, died 
January 15 of influenza. 

Dr. John W. Rollins, Atoka, aged 66, died January 
4 of pneumonia. 

Dr. John Kent Kindsey, Elmore City, aged 60, died 
January 15 of pneumonia. 


SOUTH CAROLINA 


Dr. C. N. Wyatt, formerly of Greenville, has become 
associated with Dr. R. E. Hughes, of Laurens. 

Dr. Noble Dick, formerly of Sumter, is now asso- 
ciated with the Mason Clinic, Seattle, Washington. 

Dr. William A. Woodruff has been appointed a 
Trustee of the Medical College of the State of South 
Carolina, Charleston. 


Deaths 


Dr. W. A. Wallace, Spartanburg, aged 47, died 
January 31. 

Dr. James Franklin Baker, Graniteville, aged 69, 
died January 10. 

Dr. Percy Herbert Birgham, Florence, aged 45, 
died January 9 of heart disease. 

Dr. William B. Way, Ridgeville, aged 73, died De- 
cember 29 of influenza. 


TENNESSEE 


Dr. Ernest W. Goodpasture, Professor of Pathology 
at the Vanderbilt University School of Medicine, 
Nashville, delivered one of the De Lamar Lectures in 
Hygiene at the Johns Hopkins School of Hygiene 


(Continued on page 56) 





technique are used. 


are indicated. 


work furnished upon request. 





Laboratories of 
Drs. Bunce, Landham and Klugh 
ATLANTA, GEORGIA 


George F. Klugh, M.D., Director, Laboratory of Clinical Pathology 
Jackson W. Landham, M.D., Director, Laboratory of Radiology (X-Ray and Radium) 


These laboratories are equipped for making every test of clinical value in the 
diagnostic study of medical and surgical cases. Only standardized methods and 


In addition to the diagnostic study of cases there are adequate facilities for 
the x-ray and radium treatment of conditions in which these forms of treatment 


Containers for pathological specimens and information in reference to x-ray and radium 


Address 


DRS. BUNCE, LANDHAM AND KLUGH 
139 Forrest Avenue, N. E., Atlanta, Ga. 
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Patient Types... 
The Child 


EVER too young to learn the golden rule of 
“Habit Time”. Much too young to learn the 
cathartic habit. 

When irregularities of diet or neglect cause con- 
stipation, Petrolagar assists the necessary regimen 
of bowel education. Children like the taste — it’s 
just like pudding sauce. 

Petrolagar is composed of 65% (by volume) mineral 
oil with the indigestible emulsifying agent agar-agar. 
















Deshell Laboratories, Inc., 

#36 Lake Shore Drive, S.0. 4 

Chicago, Ill. é, 
Gentlemen: — Send me copy of “Habit Time™ (of 

bowel movement) and specimens of Petrolagar. 








56 SOUTHERN MEDICAL JOURNAL April 1929 





“A word fitly spoken—how good!” 
This word came yesterday from a distinguished M.D. 
—"‘'The Storm has been tried and proven.”’ 


“STORM” The New 
e ‘Type N’ ’ 
Storm 
Supporter 


meets demands of 
present styles in 
dress. 

Long special laced 
back Extension of 
soft material low on 
hips. 





Hose supporters at- 
tached 


Takes Place of Corsets 


Adaptable to Pregnancy, Ptosis, Hernia, Obesity, Sacro- 
Iliac Relaxation, High and Low Operations, etc 





Ask for Literature 
Each belt made to order in 24 hours 
KATHERINE L. STORM, M.D. 
Originator, Owner and Maker 
1701 Diamond Street Philadelphia 
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and Public Health, Baltimore, on February 26, his 
title being ‘‘Herpetic Infection, with Especial Refer- 
ence to Involvement of the Nervous System.” 

Dr. Frank Faulkner and Dr. Charles Armstrong, 
former internes at the Knoxville General Hospital, 
ote opened offices in Knoxville for general prac- 

ce. 

Dr. Victor H. Bean, Knoxville, has been appointed 
Medical Director of Beverley Hills Sanatorium. 

The Knoxville General Hospital opened its new 
contagious unit on January 12. 

Dr. M. F. Haygood, Nashville, has been elected 
Secretary of the Southern Tuberculosis Conference. 

Dr. J. E. Mathis, Eastland, has been appointed 
Assistant Physician at the Eastern State Hospital. 

Meharry Medical College, Nashville, has received 
$2,000,000 from the General Education Board of New 
York and the Julius Rosenwald Fund of Chicago tor 
a new school for training negro students in medicine, 
dentistry and pharmacy. The College has also re- 
ceived $200,000 from the alumni to provide a 120-bed 
hospital. This College was established in Nashville 
fifty-two years ago. 

Dr. M. L. Patton, Memphis, has moved his offices 
to the Medical Arts Building. 

Davidson County Medical Society has elected the 
following officers for 1929: Dr. J. O. Manier, Nash- 
ville, President; Dr. T. G. Pollard, Nashville, Vice- 
President; and Dr. Sam P. Bailey, Nashville, Secre- 
tary. 

Giles County Medical Society elected the following 
officers: Dr. A. M. Allen, Pulaski, President; Dr. W. 
J. Johnson, Pulaski, Secretary; and Dr. G. D. liutler, 
Pulaski, Treasurer. 

Madison County Medical Society has elected the 
following officers: Dr. J. R. Thompson, Jackson, 
President; Dr. Sam T. Parker, Jackson, Vice-Presi- 
dent; Dr. B. C. Arnold, Jackson, Secretary-Treas- 
urer. 

Deaths 


Dr. George Lacy, Medon, aged 83, died December 24. 
(Continued on page 58) 





Pain— 


Burning 


—Frequency 


Are relieved, and in most cases complete disinfection of the urinary tract 


is established by the prompt use of 


CAPROKOL 


(Hexylresorcinol, S& D) 


Its analgesic action on the urinary mucosa brings immediate comfort, and 
its continuous germicidal action in the urine produces astonishing results in 


urinary tract infections. 
In Capsules for Adults 
Capsules Caprokol—100 


Sig.—Two Capsules after meals, 
increasing as directed. 


In Solution for Children 


Solution Caprokol 4 ozs. 
Sig.—Teaspoonful q. 4 h. 
increasing as directed. 


Diuretics and increased fluids should be avoided during treatment 


SHARP & DOHME 


BALTIMORE 


Quality First 


New York Chicago New Orleans 


Since 1860 


St. Louis Atlanta Philadelphia 


Kansas City San Francisco Boston Dallas 
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The American Cod Liver Oil Map 


There was a time, not so very long ago, 
when the fallacy existed that America 
could not produce good cod liver oil. 


The Patch workers exploded that 
theory and helped to revive an old Ameri- 
can industry. This required a combina- 
tion of research work and the develop- 
ment of new methods for making oil. 


The results have been noteworthy: An 
American Oil of the highest vitamin po- 
tency and—by improving the method of 
production—an oil of pleasant taste. 


Along the shore line, from Cape Cod 
to Labrador, are the Patch plants—where 


PATCH’S 
Flavored Cod Liver Oil 


The E. L. Patch Co. 


Boston, Mass. 


the oil is obtained from the fresh livers. 
Out on the Banks are the steam trawlers 
equipped with the Patch cooker, where 
the oil is made soon after the fish come 
out of the water. 


To increase resistance against disease 
and to build up energy after influenza 
and similar conditions—Patch’s Flavored 
Cod Liver Oil, with its high Vitamin A 


content, is particularly valuable. 


You should taste this fine American 
product, so send for a sample, and with 
the sample we will send you the whole 
story of how Patch put America on the 
cod liver oil map. 


Pe ee ae ee ae eae a ee a ee ae oa ae 


The E. L. Patch Co., 
Stoneham 80, Dept. SM-4 
Boston, Mass. 


vored Cod Liver Oil and literature. 


DR. 


ADDRESS 


Please send me a sample of Patch’s Fla- 
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Distributors for 
Dr. Levin’s Correct Pattern 
DUODENAL TUBES 


Sizes 12 to 20 French even sizes 


Price $2.00 


I. L. LYONS & CO., 
LIMITED 


NEW ORLEANS, LA. 
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Dr. Merritt B. Smiser, Culleoka, aged 80, died Jan- 
uary 20 of pneumonia. 

Dr. Wade Hampton Bolton, Memphis, aged 65, died 
December 19 of cerebral hemorrhage. 

Dr. Joseph T. Freeman, Paris, aged 52, died sud- 
denly January 25. 

Dr. William K. Vance, Bristol, aged 77, died DVe- 
cember 29. 

Dr. Luther Lynnville Alexander, Paris, aged 77, 
died January 17 of pneumonia. 

Dr. J. W. MacQuillan, Chattanooga, aged 72, died 
January 23. 


TEXAS 


San Antonio is to have a new medical building to 
cost about $830,000. It will be fourteen stories and 
the upper seven floors will be used as a general nos- 
pital, the other floors to be used for offices. 

The Mineral Wells Clinic has been reorganized with 
Dr. J. H. McCracken, Sr., as Medical Director and 
head of the Department of Diagnosis and Internal 
Medicine; Dr. J. H. McCracken, Jr., head of the Ve- 
partment of Surgery and Gynecology; and Dr. Edwin 
F. Yeager, head of the Department of Urology and 
Dermatology. 

To care for the large number of influenza cases in 
Collingsworth County, the county and city officials of 
Wellington established a City-County temporary hos- 
pital. It was immediately filled with patients. While 
the hospital is only a temporary arrangement, it 
may result in the establishment of a permanent City- 
County Hospital. 

The New Austin City Hospital was formally opened 
on January 6. 

Dr. Arb C. DeLong, San Angelo, has resigned as 
Health Officer after serving five years. 

Dr. Melvin C. Mars, Sulphur Springs, has been ap- 
pointed Health Officer of Hopkins County. 

Dr. Scott E. McNeill, Beeville, has been elected 
Health Officer of Bee County. 


(Continued on page 60) 








ORGANOTHERAPY 


can be effective only through the use of dependable endocrine products. The reputation and integrity of the manufac- 
turer is the physician’s only guarantee of reliability of those organotherapeutic products for which there is no chemical 
or biological assay. Every manufacturing process of all our products is supervised by our Analytical and Research 


Department. 
DESSICATED PITUITARY BODY, U.S.P. 
CORPUS LUTEUM 
CORPUS LUTEUM AMPULES 
PANCREATIN, U.S.P. 
SOLUTION OF POST-PITUITARY 


Insure potency and constancy of action by prescribing the products of 


G. W. CARNRICK CO. 


Manufacturers 


of 


2-24 Mt. Pleasant Avenue, Newark, New Jersey 





EPINEPHRIN 

EPINEPHRIN AMPULES 

SOLUTION OF EPINEPHRIN (1-1000) 
DRIED SUPRARENALS, U.S.P. 

DRIED THYROIDS, U.S.P. 


Organotherapeutic 


Products 
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See with greater Uff 
comfort and clarity Ky 
through Tillyer Lenses. 4 


A PHILADELPHIA dispenser who 
fits 80% Tillyer Lenses (by the advice and consent of several leading Phila- 
delphia oculists) became a Tillyer enthusiast by way of his own eyes. 
Furthermore, several of his valued patients tried Tillyer Lenses, and 
proved the difference. Wearers actually experience more comfortable 
vision with them, and you can readily understand why this is true. The 
more precisely your prescription is filled, the better your vision. Tillyer 
Lenses are new, and they are better—you and your patients should change 
to Tillyer Lenses. 








TILLYER LENSES 


Accurate to the very edge 
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Post Graduate Intensive Course under 
personal direction of 


Professor Georges Portmann 
five weeks in duration at the University of 
Bordeaux, France. 

This course will comprise of Surgery of 
Ear, Nose and Throat, Trans-maxillary and 
Plastic Surgery, Bronchoscopy, etc. 
Class limited to 12 students. Course com- 
mences July 22, 1929. For information or 
schedule apply to 

Leon Felderman, M. D., 
4428 York Road, Philadelphia Pa. 








WHEN ON THE ROAD TO 
RECOVERY 





CONVALESCENCE demands the utmost in re- 
cuperative power . .. That is why Horlick’s 
the Original Malted Milk is used with such 
universally good results when the patient is 
on the road to recovery. 

It supplies nutrients most needed for the 
rebuidling of health and strength. By the 
exclusive Horlick process, these food elements 
are rendered easily and quickly assimilable. 
For samples, address— 


HORLICK—Racine, Wis. 


THE ORIGINAL MALTED MILK 


HORLICK’S 
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Deaths 

Dr. Frank Douglas Boyd, Fort Worth, aged 61, died 
January 4 of a heart attack. 

Dr. Garland Ben Foscue, Waco, aged 68, died 
December 3. 

_Dr._ John Stephen Zvesper, Schulenburg, aged 58, 
died January 20 of cerebral hemorrhage. 

Dr. George Norman Lucas, Brownsville, aged 68. 
died January 25 of heart disease. 

Dr. Doyle Lee Eastland, Waco, aged 45, died Jan- 
uary 11 of lobar pneumonia. 

Dr. Oscar Ernst Blank, Perryton, aged 36, died in 
January. 

Dr. Winston James Davie, Wrightsboro, aged 638, 
died December 5 of influenza. 

Dr. Charles Edward Schenck, Sherman, aged 58, 
died January 2 of paralysis. 

Dr. Marvin Luther Turney, Alpine, aged 42, died 
January 13 of heart disease. 

Dr. Joseph Frank Flinn, Hutto, aged 70, died Jan- 
uary 17. 

Dr. Thomas Benton Morgan, Bronson, aged 59, 
died December 13 of heart disease. 

Dr. George Whitfield Hutchinson, Ebony, aged 67, 
died December 18 of heart failure. 

Dr. W. D. Gilstrap, Wheelock, aged 62, died De- 
cember 14. 





VIRGINIA 


Memorial Hospital and Edmunds Hospital, Danville, 
have been merged. 

Dr. W. F. Drewry, Petersburg, has been named Di- 
rector of the newly created Bureau of Mental Hy- 
giene, which is a part of the State Department of 
Public Welfare. 

Dr. Frank S. Johns, Richmond, has become Chief 
Surgeon of Johnston-Willis Hospital, following the 
death of Dr. Murat Willis. 

Dr. George W. Black has removed from Pineville 
to Charlotte. 

The Petersburg Hospital, Petersburg, has chosen the 
following officers for this vear: Dr. Mason Romaine, 
Chairman: Dr. George H. Reese, Vice-Chairman; Dr. 
Cc. W. Lynn, Secretary: and Dr. Philip Jacobson, 
Vice-Secretary. 

Dr. J. Bolling Vaiden has moved from Highland 
Springs to Lawrenceville. 

The Virginia Tuberculosis Association held its an- 
nual meeting in Richmond on February 28. 

Dr. Joseph T. McKinney, Roanoke, has been elected 
President of the Kiwanis Club for this year. 

Dr. Thomas P. Haslam, formerly Associate in the 
Department of Pathology. Medical College of Vir- 
ginia, has been appointed Director of the Baylor Out- 
Patient Clinic at Dallas, Texas. 


Deaths 

Dr. Walter W. Johnson, Covington, aged 53, died 
December 12 of cerebral hemorrhage. 

Dr. T. Edwin Baird, Norfolk, aged 63, died January 
6 following a long illness of asthmatic attacks. 

Dr. Robert H. Latane, Buchanan, died January 12. 

Dr. Edward Thomas Mason, SavagevVille, aged 58, 
died December 5. 


(Continued on page 62) 








"RIEDEL 





The Distintive Properties of Gonosan 


Inhibits gonococcal development and minimizes its virulence. 
Aids in reducing the purulent secretion. 


Encourages normal renal activity. 
Relieves the pain and strangury and allays the irritation and 
inflammation. 


Does not irritate the renal structure or the digestive organs. 
Prescribe GONOSAN for acute and chronic cases. 


Berry and So. 5th Streets Brooklyn, N. Y. 


Samples are at your disposal. 


RIEDEL & CO. 
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AN ACCESSORY Foop 
IN CONSTIPATION 





HERE is a wholesome tendency toward the avoidance 

of harmful drugs in the treatment of chronic constipation. 
Physicians are seeking more natural methods for helping the 
sluggish bowel. 


Quite recently considerable attention has been directed 


toward the use of 
PSYLLA 


the seed of the plant (plantago psyllium) which grows wild 
in Greece. 

On coming in contact with water, the small brown seeds 
swell and throw off a peculiar mucilaginous substance. 

In the intestinal tract, therefore, PSYLLA provides bland, 
non-irritating bulk and lubrication—a great aid in the treat- 
ment of constipation. 

The combined use of PSYLLA and Lacto Dextrin 
(Lactose 73% —Dextrin 25%) affords a most natural method 
of combating intestinal toxemia and putrefaction by changing 
the flora. 

The new free booklet, “A Practical Method of Changing 
the Intestinal Flora”, briefly describes the rationale of their use. 


Write for a copy today and for free trial tins of 
Lacto-Dextrin and Psylla. 


THE BATTLE CREEK FOOD COMPANY 
Dept. SM.4, Battle Creek, Michigan 


Send me, without obligation, trial tins of Lacto Dextrin and Psylla, also 
copy of treatise, “A Practical Method of Changing the Intestinal Flora.” 


NAME (Write on margin below) ADDRESS 
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SAVE MONEY ON 


YOUR X-RAY SUPPLIES 


Get Our Price List and Discounts 


Before You Purchase 
WE MAY SAVE YOU FROM 10% TO 25% ON X-RAY 
LABORATORY COSTS 






BRADY’S POTTER BUCKY 
DIAPHRAGM insures finest 
radiographs on heavy parts, such as kidney, spine, gall- 
bladder or heads. 


$250.00 


Curve Top Style—up to 17x17 size cassettes _.... $250.00 
Flat Top Style—holds up to 11x14 cassettes ..--- 175.00 
Flat Top Style—for 14x17 or smaller cassettes . 260.00 


Among the Many Other Articles Sold Are 
X-Ray FILM, Eastman, Buck X-Ograph and Dental Film. 
eavy discount on standard package lots. Eastman, Buck 
X-Ograph and Just-Rite Dental Film, fast or slow emulsions. 
DEVELOPING TANKS, 4, 5 or 6 compartment stone, will 
end your darkroom troubles. Ship from Chicago, Brooklyn, 
Boston or Virginia. Many sizes of enameled steel tanks. 
INTENSIFYING SCREENS—Buck X-Ograph | or Patterson 
Screens for fast exposures, alone, or t in ¢ 
Liberal discounts. All-metal cassettes, several makes. 


If you have a machine GEO. W. BRADY & CO. 
mga Say Peay 780 pen Ave. 








(Continued from page 60) 
WEST VIRGINIA 


The Marion County Medical Society has elected the 
following officers: Dr. H. S. Keister, Fairmont, Pres- 
ident; Dr. J. J. Jenkins, Farmington, Vice-President; 
Dr. Philip Johnson, Secretary; and Dr. C. W. Wad- 
dell, Fairmont, Treasurer. 

The Logan County Medical Society elected the fol- 
lowing officers for 1929: Dr. C. A. Martin, Amherst- 
dale, President; Dr. T. J. Ferrell, Chapmanville, 
Vice-President; and Dr. P. B. Wingfield, Logan, re- 
elected Secretary-Treasurer. 

The Mercer County Medical Society has elected the 
following officers: Dr. B. S. Clements, Matoaka, 
President; Dr. C. J. Reynolds, Bluefield, Vice-Presi- 
dent; Dr. H. G. Steele, Bluefield, Secretary; and Dr. 
Cc. T. St. Clair, Bluefield, Treasurer. 

President Edwin A. Alderman, University of Vir- 
ginia, will deliver the principal address at the ninety- 
first commencement of the Medical College of Vir- 
ginia, Richmond, on May 28. 

Dr. John W. Stephenson, Ashland, has purchased 
the Baptist General Hospital of that City and has re- 
named it the Stephenson Hospital and Clinic. 

Alma C. Corbitt, R. N., has been appointed Super- 
intendent of the Charleston General Hospital, Charles- 


ton. 
Deaths 

Dr. John W. Rickey, Moundsville, aged 86, died 
January 24 of senility. 

Dr. John L. Dickey, Wheeling, aged 74, died Feb 
ruary 5 of myocarditis. 

Dr. Charles Quincy Nelson, Morgantown, aged 73 
died December 26 of injuries received when struck 
by an automobile. 

Dr. A. J. Evans, McMechan, aged 70, died January 
13 of cerebral hemorrhage. 

Dr. Robert E. Vickers, Huntington, aged 72, died 
February 27. 

Dr. James Henry Thornbury, Crites, aged 74, died 
December 12 of pneumonia. 

Dr. Edward Stanard Buffington, Huntington, aged 
81, died February 24 of heart failure. 

Dr. Steven Douglas Few, Parsons, aged 69, died 
January 23 of double pneumonia. 





‘LOESERS INTRAVENOUS SOLUTIONS 






ity and reliability. 


22 WEST 26th STREET 





This preeminence of Loeser’s Intravenous Solutions has been 
established by years of experience. 


Loeser’s Intravenous Solutions 
ARE THE 
Standardized, Certified Solutions 


Clinical Reports, Reprints, Price List, and the “Journal of Intravenous Therapy” 
will be sent to any physician on request. 


LOESER LABORATORY 


(NEW YORK INTRAVENOUS LABORATORY) 


Producing ethical intravenous solutions for the medical profession exclusively. 


CERTIFIED 


PREEMINENT 


In every field of endeavor one individual or his 
product stands out above all others for reasons of qual- 


NEW YORK, N. Y. 
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Mead’s 


Dextri-Maltose 
| For Infant Feeding 


No. 1 
With 2% Sodium Chlo- 
ride for Normal In- 
fants. 
No. 2 
Salt Free 


No. 3 
With 3% Potassium 
Bicarbonate for consti- 
pated Infants. 


v 


“The Night Call”’—a 
reproduction 134% x 12” 
in color from the origi- 
nal suitable for framing 
will be sent on request. 






























THE NIGHT CALL 


GERD OR fifteen years this big man in the fur coat has been de- 
voted to the call of service in his chosen profession. Fresh 


and determined from the medical school, he took over the old 
doctor’s practice. At first it was said he never could, even in a 
small measure, compensate the community for its loss when 
the old doctor passed on. But time has proved that he could. 


The old doctor imparted to the other some of his own wis- 
dom, his own patient philosophy of life and service. The 
younger man, sensitive and a seer in his own right, builded on 
from his own experience through the practical application of 
his knowledge of medicine and the personal art of being human 
and humane. 


So into his training passed the long discipline of study and 
preparation, together with that more rigorous responsibility to 
answer the summons when duty calls, whenever, wherever or 
for whatever the need may be. 

He may watch for hours upon end without sleep, eat but 
little, relax never, yet no one hears him complain. No one 
thinks he ever becomes weary, or longs for a respite and so 
day or night, in season and out, when the telephone rings a 
voice carries back, “‘This is the doctor. Yes, I will come.” 


MEAD JOHNSON & COMPANY 
EVANSVILLE, INDIANA 


Makers of Infant Diet Materials Exclusively 
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The Value of 
Colloidal Silver 


From the ancient days of the Arabian physicians, Geba 
and Avicenna, has come the use of silver as a therapeutic 
agent. Its best modern exhibition is in the form of 
NEO-SILVOL, a silver protein product which is thera- 
peutically effective without causing irritation, and which 
leaves no dark tell-tale stains. 
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Neo-Silvol Contains 20% Silver lodide 
in Colloidal Form 


Note these facts: Neo-Silvol is fatal to the gonococcus, 
streptococci, staphylococci, pneumococci, and Micro- 
coccus catarrhalis. Against streptococci and staphylococci 
it is as actively germicidal as pure  Sggyy Bie applicable 
in much more concentrated solution. ainst the gono- 
coccus it is 20 times as active as pure ows g Yet Neo-Silvol 
does not precipitate tissue chlorides, nor does it coag- 
ulate cellular albumin; weak acids or alkalis or dilute 
alcohol do not precipitate it. 
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Neo-Silvol should be at hand for use in treating infec- 
tious inflammation of any mucous membrane—in eye, 
ear, nose, throat, urethra, or bladder. 





HOW SUPPLIED 


In 1-oz. and 4-oz. bottles of the granules—In 6-grain capsules, bottles of 50, 
convenient for making solutions —As a 5% ointmentin 1-drachm tubes— 
In the form of Vaginal Suppositories, 5%, boxes of 12 





Shall we send you a sample of the capsules? 


PARKE, DAVIS & COMPANY 
DETROIT, MICHIGAN 
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